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I. WORK OOKE BV THE SURVBV OP IKDIA 


Apri.tcATiOK roR Svnvnvs of an-v kin'd, wlietlicr for prfrnte 



Part 
llnrma Sarvoy 
Party,* 


Jlayniyo. (Tel. *'Surt)Hrm<i"> . 


FounsT ANr> CANTOKMEjrr Sorvrvs, Eevef-rino, Thtanoora- 
TTOK AitD TiitK-TAKi.Ks. AclvJcc ui rc^atd to these, ond on scientific 
questions, is ohtninnblc from tite Ditector, Geodetic Hranch, Sun'ey of 
Indiay Deloa Dun, who undertakes levelling and siiniinr work for 
municipalities and engineering projects, on payment, {^Telegtams 
“ ^Swr/r/^ . 

JIaps Attn InncrsTK ATiOKs can bo printed by tiie Director, jSCap 
Ptiblication, Survey of India, IS IKoocf Street, Calcutta, for Govern- 
ment Departments and the public, and special maps can also sometimes 
be prepared, on payment. (^I’eleyrams ^^Stirptih'"), 

Tjik ArATtrn>rATicAn Instrument Ornct:, Survey of India, 
15 Wood Street, Calcutta, is a well eqnipjjed Government Factory 
which supplies, manufactures, and repairs all kinds of Surveying, 
Drawing, Optical, Sletcorological, and jMcdical instruments. It 
also tnanufnetures special instruments for experimental purposes atid 
receives back surplus inslrtiincnls on valuation, from nil Government 
Departments, wiiether Central or Provincial. 

The Price Eist, Rules and Regulations and Forms for Indents, 
Repairs and Deposits are supi>licd gratis on application. <^2’ehgrams 
** S ui-inst 


Generar enquiries siionld be addressed to tiie Assistant Sur- 
veyor General, 10 Wood Street, Calcutta (^'I el eg rams Surveys'"), 
as the Surveyor General of India is on tour duritig most of the year. 


Pi ovince^ and States in caeJt Survey Circle. 


1. FitOIS’-rJ-UJ? Circle 
Knslinilr atiQ .Tainrim 
Agency 

X. \V, F. Province 
Baluclijstnt; 

Paojab 

pQcijab States 
Sind 

iiiVanor State (Itaj- 
putiina). 


5. IlJjlitirA SUIiPTlT 

l^ti rty. 

Iturma. 


GEODETIC Eranch 3. 
United Provinces 
Central 1 tidia 
Gwalior 

Ajmer- Merwnta 
Delhi 

Kajputaxia (deluding 
liikaner). 

Baroda 

Boml«y (Korthem 

Division). 4. 

States of IVestem 
Jntlia. 

Gnjarat Statos 
Andam.-in and Xicobar 
Inlands. 


EASTEEE Circle 
Central Provinces 
and Ilorar 
Bengal 
Bihar 

Assam and Sibfcira 
Bhutan 
Kastem States 
Orissa. 

Ko. C i SOXJTE 
INDIA} Party. 
3Iadra8 

^ladras States 

Hyderabad 

SI j sore and Coorg 

Bombay (Southern 

Divieionl, 

Doccan States. 




II. HOW TO OBTAIH MAPS AHH 
OTHER PUBLIGATIOlsrS 

SunvEr OF Ini>ia Maps nre obtninnble from the Map Office, 
13 Wood Street, Calcutta {Tel. Surtnaps"'). Also from the Ag^ents 
listed in Hotice III and from the Directors of Survey Circles. A 
Map CATAT.oaaE, vrhicli itself forms a useful atlas of India and 
surrounding countries, can be obtained for He. I/- impost free). 

Burma topographical and cantonment maps are obtainable 
from the Curator, Government Book Depot, Burma, Rangoon 
\Tel. “Printing?”). 

FoansT ANn Cantonment Maps are obtainable from the Map 
Office, Survey of India, Dehra Dun (fVel. Burma Forest 

Maps are obtainable from the Conservator of Forests, W'orking Plans 
Circle, Burma, MajTnyo. 

Geoi-ooioai, Maps nre prepared by and can be obtained from 
the Director, Geological Survey, Calcutta. 

SoaVEV Poni-icATioNs other than Maps, as outlined belovr, 
are obtainable through tho Director, Geodetic Branch, Surs-ey of India, 
Dehra Dfin, >Tiio will supply a full Catalogue gratis on application. 
Tlie Catalogue is also included in the Annual Geodetic Report. 

(а) Trigonometrical data. Triangnlation pamphlets, each covering 

one degree sqtiare, giving descriptions, positions, and heights 
of triangulated points and other data, with chart. Bevelling 
pamphlets, each covering 4“ X 4°, giving descriptions and 
heights of Bench-marks, with chart. 

Burma trigonometrical data are obtainable from the Officer in 
charge, Burma Survey Party, IVlaymyo. 

(б) Tidal Predictions, published anniially in advance ns Tide- 

Tables of the Indian Ocean. These tables contain predic- 
tions for 39 Indian and Burmese ports, and for 28 other 
ports in various parts of the world. 

(c) Geodetic works of Iteference ^The G.T.S. series of twenty-one 

large quarto volumes describing in detail the geodetic opera- 
tions of the Great Trigonometrical Survey from 3 800. 
Detailed accoimts are given of the Base-line measurements, 
of the reduction of the Geodetic Triangulation treated in five 
portions, of the early Pendulum observations, of Telegraphic 
Ijongitude and Astronomical Batitude operations, of Tidal 
observations, and of Bevelling of high precision. 

(li) Historical, and General Jieports, including the “Memoirs on 
Indian Surveys” by Sir Clements ^larkham and O.E.D. 
Black : also Annual Reports, ISTarrative Reports. Record 
Volumes, and the annual Geodetic Reports. 

jffi'scellaneoiis. Papers on Geodcs 3 ', Exploration, etc. including 
a “Sketch of the Geography and Geology of the Himalaya 
Mountains and Tibet” (^in 4 parts) revised in 193S. 



Til. r.IST O F AGENTS FO 11 T JJ E S A EE .OF M APS 
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Chin o. 
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Ijttt’TTirt. 

5- 

A. 

.iiiioffff 6<c«/. 

1. 

Agi n. 

o 

Apner. 

Cl 

o* 

4. 

Allnhcibi'iti. 

5. 

Amhiilii. 

t>. 

liwignlore. 

t . 

S. 

liitreilli/. 

S). 

Daroda. 

10. 

Tiombatf. 

11. 

Cftlciit/ti. 

12, 

13. 

1 1. 

<?airiy>oi e. 

1 5. 
1(1. 

17. 

18. 
in. 
20. 
21. 
22, 

Tin njf cling. 

-23* 

Tichra, Dun. 

24. 

Delhi. 

25. 

Ditm-Dtmi. 

2G. 

27. 

28. 
29. 
.30. 
31, 

T’ero:cpor~e. 

32. 

Indore. 

S3. 

Jliiinsi. 

34. 

30. 

Juhhulporc. 

SG. 

Kai a chi. 

37. 


Secrt'Inrv to tlie Higrli Conimissiotier ff^r liulia, 
(Geiil. Oeiitt.), Itulia Aklwych, Jjomlon, 

W.G. 2. 

Siftoii Practl & Co. Etd,, Tlic !Mnp TIoii'^c, G7 
St. Jatnos's Street, Tjoridon, S. AV. 1. 

C. S. Unmtiiond A Co.. 30 Cliiirch St., IJiidsoii Tcr- 
rntnnl. New A'orlr, and 73 State St., Poston, jVlats. 

French Boole Stores, Grand Hotel de Pekin, 
Pcipin". 

Tiie Curator, Governn^ent Book Popot, Biimm, 
Pangoon. 

English Book Store, opposite Empire Talkies. 
Engli'-h Book Depot, Tiij Boarl. 

Indian Army Boole Depot, D.a^al B.agh. 

Rnipnlana Book TTmise. 

Noilh India Christian Tract and Book Society*. 
Bam Chaivder vfc Soii'^. 

Engli'^h Book Depot, Ainbfda Cantonment. 

Raja Gopal Photo. Eineo. and Printing AA^'orks, 
Fort B.angalore. 

Ijondon Book Depot. 

B. P.arikh &■ Co., ^Mandvi Road. 

Thaekor & Co. 

D. B. Tarapoievnia Sons, Go. 

AVestern India Automohilo Afc=ocintioii, 12 
AA'odelion^e Road. 

AV. Ncivriiaji A Co., 3 Old Court House Street. 
Antornobilc Association of Bci>gal, 40 OhonTinglioe. 
City Alaji Agency-, Govt. Book Depot , S HastingsSt. 
OKford Book A Stationery Co., 17 Park St. 
Thaekor S[>ink A Go., 3 Ebjtlanade East. 

Ivali Charan A Co., B. 40—11 Aluiiicipal jMni-ket. 
Royal Book Store, B. 48 Altinictpal Islarket. 

Das Gupta A Co., 04/3 College St. 

Advani Brothers. 

O.sford Book A Stationery Co. 

Ideal Bof'k Depot, Rajpur Road. 

O.'vfoid Book tV. Stationery Co., Iv.ashmTr Gate. 
O-xford Book A St.ationcry Co., Coiinanglit Place, 
Nerr Delhi. 

RaTiieah Book Depot and Sl.ationer^' Lf.art, 

•T, AT. .lainn A Brother?, Alori Gate. 

Bhawnnni A Sons, Contianght Place, New Delhi. 
Idandas Book Co., Connanght Circus, New Delhi. 
Indian Air Survey A T'r.ansport Etd. 

English Book Depot, AA’'n;^ir ATi Building.?. 

The ^iTanagcr, Dak Bnngnlow. 

The Proprietor, Centml India High Class Athletic 
Depot. 

English Book Depot. 

Crown Book Depot, East St. 

Aero Stores, Napier Road. 

(^Cont'itjued Overleaf') 
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THE HISTORY AUD WORK OF THE SURVEY OF IHDIA. 

The first authoi‘itativc map of India was imblishcd by D’Anvillc in 
1752, when the exploration of the then unknown India was stiil largcly 
in French hands. It had been compiled from routes of solitary travellers 
and rough charts of the coast. 

The Suiwey of India may be said to have been founded in 1767 — ten 
years after the battle of Flassej' — when Tjord Clive formallj* appointed 
Slajor James Rennell, the first Survej'or General of IJengal, at that time 
the most important of the Fast India Company’s possessions, though there 
were earlier settlements in Madras and llombay. 

RcnncH’s maps were originally military reconnaissances and latterly 
chtiined surveys based ou astronoruicaH 3 * fixed points, and do not pretend 
to the accuracj- of modern maps of India based on the rigid sj'stcni of 
triangnlation commenced at Madras in 1802 and since extended over and 
bej-ond India. Even now houever the relative accnrncj- of these old maps 
makes them valuable in legal disputes, as for instance in proving that the 
holding of a IJengal landowner was n river area at the time of the Permanent 
Settlement of 1793, so that ho is debarred from its benefits. 

From these beginnings, this department has gradnallj* become primarilj* 
responsible for all toiMgrnphical survej's, explorations and the maintenance 
of geographical maps of the greater part of Southern Asia, and also for 
geodetic work. 

Geodesy means the investigation of the sire, shape and stniclure of 
the earth, and the geodetic work of the department consists of primary (or 
geodetic) triangnlation, latitude, longitude and gravitj* determinations. 
From these the exact “figure” of the earth is obtained, wherebj* i>oints fixed 
bj' triangnlation can bo accuratelj’ located on its curved surface. This sys- 
tem of fixed points holds together all topographical and revenue survejs, and 
the existence of such a ej'stem from the earlj* dnj’S of the department 1ms 
avoided the embarras'^ments caused in other countries where isolated topo- 
graphical survej's have been started without a rigid framework, with the in- 
evitable result that thej* could not bo fitted together, 

A geodetic framework is therefore essential in anj’ large survoj', hut 
there arc a number of other activities, nil of these ultimatelj’ utilitarian, 
which can be suitablj’ combined with it and the following are some of those 
which have been carried out in India; 

Precise levelling for the determination of heights ; 

Tidal predictions and publication of Tide-Tables for thirtj’-ninc ports 
between Suez and Singapore; 

The Magnetic survey; 

Observation of the direction and force of gravitj*; 

Astronomical observations to determine latitude, longitude and 
time ; 

Seismogrnpbic and meteorological ob.servations at P>chra Dun. 



Indian Rcodc'^y has disclosed M-idespread anoumlics of the gravila- 
tional nllrnction in the earth's ernst -which linvc recently led to n reconsider- 
ation of the ^\hQlc thcorj' of isostasy. Systematic gravity investigations, 
which may be said to have been initiated in India, arc tiow being carried out 
intensively in all civilized countries. 

Topographical Surveys. — lu tho past this department used to c.aiTy 
out the largo scale revenue surveys for most of India, and was still coiiduct* 
ing this -worl; for Central and Eastern India and Burma in 1905. 

Though rovenne survey is primarily a record of individual property 
boundaries and is unconcerned with the suifiiec features, ground levels and 
exact geographical position essential to n topographical survey, it -nns on the 
whole found cconomic.al to carry out both snvvoys together. 

By IPOri houeiicr, the small scale topogrupliicnl survey's compiled from 
the large scale revenue maps had fallen seriously in arioar, owing to the 
rclati\ely slower pace and incompleteness of tho latter, on which “waste” 
non-revenue-paying areas arc normally shown blnnl;. 

An anthorilntivc Survey Committee appointed by the Government of 
Indi.a considei cd tho x^osition iti 15)05. It was feared that a Bcxiarntion of the 
topograiihical and revenue surveys might result in a tt astefui dtiplication of 
work and two overlajiping but mutually discrciiant ey&tcins of max)i>ing. 
Those objections were mot by a ruling that tho basis of both ej stems of surrey 
should be identical and provided cither by the Survey of India or under its 
supervision. 

Stibjcet to this prineiitlc, the icmnining revenue surveys were handed 
over to the itrovinces, rtho liad nlnnys imid for them .as |)art of the orerhc.sd 
charges of revenue collection, and tho Survey of India was enabled to con- 
centrate its energies on a eotttpletc new scries of modern toi)Ograi>hica1 map- 
in several colours on the 1-inch to 1-mile scale. 

This new series had been rendered necessary by the natural detuaud for 
more detailed information to be shown on maps, esjJDcially as regards the 
portrayal of hill features by contours, projicr classification of communications 
and — more recently — air trnfiic requirements. 

It -was intended that the stirvoy hegun in 1905 ehould bo coaiiilctcd in 
twenty five years, and then lovLsod periodically osery tliiiLy years. Owing 
how-over to the wav and more recent retrenchments, only about throe fourths 
of tho xwogramme had been coini>lclcd by 1939, in spite of the red\jction of 
scale for tlic less important areas. 

Although ne-w surveys are carried out cvci'y year, cos-ering from thirty 
to sixty thousand square miles — an area roughly that of England — the 
maps of a largo xjart of the country arc still o-icr 50 years old, printed 
inostly in black only, and have hill features shewn by roughly sketched form 
lines or hnchurcs; such changes in town sites, canals and cointiiunicatiorts as 
have been embodied in them have not been aurs'cycd on the ground, but 
are entered from data gathered from outside sources. 

Owing to the serious financial situation in 3931, the c-tablishment of the 
department was severely cut do-wn and its annual cxi>cnditiirc halved, in 
consequence of which the modern survey of India cannot now' be comijletcd 
before 1950. 

. _ ^'solescence of the iircsent series of modern maps of India is shewn 

rn Indcv B at the end of this report. 

Scale Supyeys. — Surveys and records of international, state 
and provincial boumlnrics h.svc alwa 3 -s formed an important item of 
fopop^phical work, and in recent j-cars numerous Guide Maps have been 
published of important cities and tnilitarv stations where tlic 1-inch to 
l-milc sc,ale is inadequate. 
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GLOSSARY. 


Scales nrc rffcrred to sib follows: — 

tt' for scales icltich are tnnUivles of 111,000,000 — "l/M scftlc”, 
scrklo” .^c.. which merm “1/1,000,000 scnie”, 
•■1/0,000,000 scaIc'* Sec.. 

(fit for sciiles siiuiller than 4 miles io one itich — “oO-milc scale ”, 
‘‘S-iihlo scale” See., which iijcan "scaio of oO miles to one 
inch”, ‘‘scale of S miles to one inch” A’c., 

(lilt for scales of anil lar/jer ilian 4 miles to one inch — “i-inch 
scale"', “l-incli scale”. ”4-inch scale”, “iC-ineh scale” 
S.e., tthicli mean “ttcalc of inch to otic mile” Ac., .tc, 

I fi>) Other scales, ‘oy thcic representative fraction, c.ff. “1/25,000”. 

Serial numbering of Survey of India maps. 

Sheets 05, 78 Ac. arc sheets on the 1/M scale; 

Sheets 05 K, 78 F Ac. arc 4- -inch sheets; 

Sheets 05 K/X.AV.. 78 F/S.E. Ac. are -i-inch pheetR; 

Sheets 05 K>1, 78 F/10 <trc. arc 1-inch pheetR. 

The sy,stom of numbering i? fully csplainctl in the Inclexes at the cntl of 
this report. 

Abbreviations, — u. s. g. henotet. Upper Suborilinatc Service. 

I.. S. S. OcnotcB Lower Suhortlinate Service. 

U, S. Ofticcr denotes Upper Subordinate Ofneer. 

L. S, Ofliccr denotes I.owcr Subordinate Oniccr. 
r. L. O. denotes Photo. -Litho. Office (OnleuttaJ. 

P. Z, Section denotes Photo.-Zirico Section (Dehra T)nn), 
D. O. denotes llmwing Office, 

F. O. U, O. denotes "For Officinl Use Only”, 





SimVEY OF IKFIA 


GENERAL REPORT 
1939 


From Ic* October 1P38 
To 30;t* September 1S30 


INTRODUCTION AND SUMMARY. 


1. Annual 

nnmel^* : — 


Reports nre now pnbliRhed in two ‘■■ep.->raic volume'^ 


Th>' Ga’td^'iir Jlf'pori. 


■ Th** 

T‘ne'-e ruiK)rt« cover the ‘■tirvey yc;\r, niurh en<Jt< on TlOlh September, 
except that i’lje* 4 (M;»p I’nbrjcntion ntnl OSVice Work) of tlie Jatlor is 
for the rmnnci:\l yonr, \^hich rml*' on al^t March. 

The G^o i^tir H^i-nrt ront.»in« full »lt*taiN of all rrienlitic work. 

The OViK^orf Ilrport iiTcht'h*** an ah*'iract of ill*' G''t>if‘'tir Jl>’port {in 
2i, and full del iil‘> of tit*' Mirvey opfr.ition« of the onllnary tlehl 
unit® wJ n*- '.veil a*; *ir.i«isi;r. ni.ap jnihliration, and instmniont 

inaniifacture 4'f- Ah-tr.irt*- II ami IV Tahh' of Content.**) 

sntnniarire the fict.aih *1 reporJ<^ v*f l‘<trf G ami i-n.ihle the r*-a<ier to ^t•lect 
tho»>e which are <if ‘■p<*cial ituerf‘'t to him. 

Tie- pr.i;jri - - of *' modern "{* e. ^ince lOO.”!* topoefraphic.il f-nrvoye 
tnade I»y thi*. l>*‘p.irt inejit, and of riniipilatnoif- made from our own or 
otlier material, ih illn*-lmter3 in Im.tf r A nt the eml i*f this- ri'port, while 
/> imiicate*. the oie rdo'^ceije** of modern Mjrwys. 'Fhe r*’mriininjj 
indexes* «-how all the f t indar*i map** which hav«* heon puhlifhc*! np to 
rinte otJ the \ ario!l'« ♦‘C.ales-. It v^ill he reen from fm/r,r <’ that the arOar 
uilliin the Indian Ivmpirc Mhich are hlnnJ: on /ssftor A nr** ncttinl!^' 
altno>'t <'ntireiy coverc*! hy tofio^^raphical m.ap«. I'liOJ'*' map*- art.* how- 
o^'i-r fr<mi niat*'rjal hared f*n the ohl lon^itud** of 1 8 Id, which wn*; 
•aver - rniJet in error, an<i are*ir,av.ii in the old f-tylc; tlu-y arc consequently 
excluded from fndcT A. 

2. Gonora.1. — IlKUi.tiusn f’, G. I.r.wis, o.ti,i;., held the po».t of 
Surveyor fienernj, thronjfhont tlic year, CtJt r>,vi;i. K, O. Wllbni.r.u, M r.'.. 
olhci.ated frotn (Jth March lO.'lft to 1-Ith May Hhih nntl Coi.oKr.t, L. II. 

7. a., frntis lath May to U-Sth Septemher lOdP, while 
nninAltirii l,i:v. I*, wafi on leave. 

'rite pO“>t of A*-**j*-tajit Survej*or fJeiicral \\a*: held hy ^lAJtitt Cl. K. 
llnAKKV, It.n,, thrf^uph(*nt the year. 
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3. The total cost of the Department for the year ending 
31st March 1939, as compared with that of previous years, was as 
follows : — 



1980-37 

1937-38 

1938-39 

EEiTARKS. 

Gross actual cost 

DecJiict recoveries 

Us. 

35,G0.128{n) 

10,60,803 

i 

Jis. 

37,91,S05(W 

12,90,070(c) 

Us. 

35,04,9751 

14,32,043 

{a) Including 
Jis, es.OT 

for KhplisK 

Charges (High 
Commis'noncr} 
on Stores, and 
loss or gain hj* 
exchange, 

(fc) Including 
Us. 71,001 for 
do. do, ond 
E«. I,8S.C15 

for sterling 

oversea.? pay 
and leave 
salary Ac.,p.aid 
in ■England. 

(e) The increase in 
recoverios is 
dno mainly to 
, tlio onliro cost 
of surreys _ in 
Burma having 
been paid for 
by that conn* 
trysincol-}-37. 

Kelt actual charges 

23,05,205 

25,01,720 

20,72,9321 

fThc?c» figures 
ore oot final. 

Total area of survey of 

Squ.are miles, j 

Square miles. 

Square miles. 


all kinds completed 
during the year. 

87,670 

38,559 

23.658* 

Vide page 16 


4. Organisation, — The headquarters of No. 1 Party were trans- 
ferred from ilussoorie to Dehra Dun from 11th November 1938 and 
those of ‘E’ Company from Quetta to Karachi from 1st April 1939. 

The Government of India, Defence Department, have s.anetioued the 
permanent addition of one Pritish other rank to the establishment of the 
Army Section of No. G Drawing Office with effect from let Aiigu.st 1938 
raising the number of European Draftsmen from 6 to 7, 

The Government of India Ijave sanctioned the grant of a special pay 
of Es. .oO (rupees fift3') per mensem to the Class II service Officer in Charge 
of the Drawing Section of the Purina Survey Partj'' with ofleefc frojii 
Ist Jul^'. 

5. Noteworthy events of the Survey year. — 

Air Survei/s, — No. 5 Part^’ carried out the contouring at 5-fobt 
internals of about 10 square miles of the area round Jamshedpur of 
which a 1 6-inch Air Survey' Map had been prepared last year. 
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A detachment of I^o. 4 Party completed the fair drawing^ of the 
IG-inch air survey map of Bettiah Town and its immediate vicinity, com- 
prising 4_sheetB. The total area surveyed covered approsimatelj^ 10 
square miles and comprised all the area within municipal limits with an 
overlap of about half a mile all round. 

The sheets were drawn for publication in colours but without 
contours. In lieu of the latter, spot levels were fixed throughout the 
area surveyed and the heights obtained appear on the published sheets. 

The inking up of detail only, on rectified blue-toned enlargements on 
correctostat paper, enabled blue prints to be prepared bj’ direct photo- 
graphy and was similar to the method employed in the Air Survey of 
Nagpur and Jamshedpur. 

MilitaTif Training and Survey Exercise. — Militar 3 ’’ training, begin- 
ning with individual training and ending with a combined exercise in which 
the K. A. Survey Section and other E. A. units took part, was carried out 
by ‘A’ Company assisted by No. 18 Party during October to December 
1938. 

DiEUT.-Coi.ONEn E. O. Wheeler, jr.c., and jMajor D. K. Crone, 
R.E., were members of the Directing Staff for the combined exercise which 
took place between November 28th and December 3rd 1938. 

Special surveys . — Bectangulation, Levelling and 4-inch survey were 
conducted by ‘A’ Company in the Sirsa Tahsil of the Hissar District as a 
basis for planning a canal system for relief of the area which is peculiarly 
subject to famine. This forms part of the “Bhakra Dam Project”. 

Survey operations in Sikkim Slate. — The triaugulation of Sikkim 
State which was started on 7th September 1938 by Lieut, L. H. 
Williams, r.e., and Mu. A. Ahad (Class II) of No. 12 Party, was 
continued by Captain K. H. Sams, u.e., and 3Iu. A. Ahad. The party 
returned to Shillong in December 1938, and Mu. A. AllAD returned again 
to Sikkim in March 1939. 

In August 1939, the plane-table survoj’^ of Sikkim on §-inch scale was 
started. The work is expected to bo completed by April next jmar. 

Conferences. — The Surv'eyor General held a conference with all the 
Directors of the Survey of India at New Delhi from 2nd to 6th Januarj^ 
1939 to discuss the policj’' of decentralisation of map maintenance, the 
simplification of reproduction of maps by reduction in the number of 
colours, and to evolve technical methods for the ^-inch compiled mapping 
on which the field personnel of the Department are to be employed 
during the next two j’^ears. Lieut.-Golonel W. J. Norman, m.c., r.e. , 
also attended the conference. 

Mr. E. C. Malcolm, Superintendent, IMathematical Instrument Office, 
conferred with officers in Army Headquarters and the Defence Co- 
ordination Department and with the joint Secretary, Department of 
Education, Health and Lands, at Simla in July 1939. Ho also visited the 
Ordnance Workshops at Eaw’nipindi. 

While at Simla, Mr. SIalcolm discussed, at the request of the Chief 
Inspector of Lighthouses for India, the problem of measuring sway in 
Lighthouses and the construction of suitable apparatus for this purpose. 

Lecture. — A.t the request of the Brigade Commander, Sind Brigade 
Area, Captain D. E. O. Tiiackwell, r.e., delivered a lecture on the 12th 
August 1939 to officers in Karachi on “Map Production”, 
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6. Explorations.— i^rKssns. F. Ludlow and G. SnKmurr's route 
on journey in Tibet in 193S, faliinn in j-ineh 

sheets 82 H, K and L, have been received and entered ns olbco copv 
corrections. 


German Expedition to Szechwan (Chinn') in 
1000 ^"^' the Peterinnnns Geographische ilitteilmn'cn, 

1938, are being incorporated in 1/2 M Yunnan sheet. 

Surveyors Fazal Elahi and Ixavat Khax accompanied Mlt, Erne 
SHIPTOK on an expedition to the Karakoram. The results ol' tlie e.xpedi- 
tion will be published in next year’s report. 

d/tsce(tc6neous.— Messrs. J. A. Gabilil and A. G. Qunnsiii, Sub- 
Assistant Superintendents were trausl’erred on foreign service with 
J^SSRS. Andrew Yui.E & Co., Ltd., for a period of about two j-ears with 
eflect from the 5tb January 1939. 


7. Adventures and Casualties.— The Surveyor General deeply 
regrets to record tiie following deaths; — 

Suuedar-Major and Honorauv Lieutenant Kishen Singh, m.r.e., 
I.M.D., who died of Coronary Thrombosis in the Indian Militari’ 
Hospital, Dehra Dun on the 5th December 1938. 

16 Lower Subordinates and 14 inferior servants died during the 
year under report. 

SuRiTiYOR Manawar Kuan was shot and dangerously wounded’ by 
tribesmen while employed in the revision of the Raztnak 3-inch map. 

- visitors. — The General Oliicor Commanding- 

in-Chtef, rvorthern Command inspected No. 1 Field Survey Company 
on the 8th November 1938, during the course of individual military 
training. 


Air Marshal Sir Philip B. Jourert de la Ferte, k.c.il, c.si.g., 
D.S.O., Air Officer Coinmauding-in-Chief, Air Forces in India and Y’lng 
CoMJiANDER B. Ankers, d.s.o., d.o.ji., Commanding No. 2 Wing Station, 
Royal Air Force visited the offices of No. 18 (Air Survei'') Party at 
Risalpur on 14th April 1939. 

Mr. H. H. Cit.nv, c.i.e., i.c.s., and Mr. H. O. Reynolds, c.m.g., i.c.s., 
successively Financial Commissioners to the Govonnnent of Burma, 
visited the offices of the Burma Survey Party in Mnyinyo in October 1938 
and May 1939 respectively. 

^ Mr. K. P. Sagreiya, Silviculturist to the Forest Department of the 
Central Provinces vdsitod the offices of the Geodetic Branch on the Stii 
October 1938 in connection with the work of the Forest Map Office for 
the Government of that Pro^dnee. 

Dr. a. O. Rankine, o.u.e.. Geophysical Consultant to the Burma 
Oil and Anglo-Iraniaii Oil Companies visited the Geodetic Branch Office, 
Dehra Dun on the l7th Februarj' 1939. 

9. A'Wards. — His Excellency the Viceroy’ has been pleased to 
confer the title of Rai Sahib, as a personal distinction, upon Mn. 
Maiiendra Nath CnouDnuni, Chief Supervisor, Mathenmtical Instrument 
Office. 

Sun-CoNDUCTOR J. G. Wilson, Draftsman, Army Section, No. G 
Drawing Office has been awarded the Long Service and Good Conduct 
Medal without gratuity. 
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lO. Matliematical Instrument Office. — A ne'w tj’pe of offset 
scale in plate glass, Tvith the scale engraved on the underside, and ten 
oftset sighting instruments were made for the Lahore Survey Detachment. 

One 4S-iDcli Research Calliper which is to be used in measuring the 
diameters of trees was designed and manufactured for the Provincial 
Silviculturist, Ootacamund. 

Four special chains, steel band crinoline, '125" wide, 106 feet long, 
were manufactured and supplied to the Officer in charge, Lahore Survey 
D etachment. 

227 sets of Hydrometers, pocket, brass, for excise purposes, in box 
complete with 10 weights, mag. glass, thermometer and test jar and 227 
sets of o^ain weights with tweezers in teak wood boxes ,were manufactured 
for the Commissioner of Excise and Salt, Bengal, for use by the Excise 
Officers inspecting drug shops. 

A coordinatograph has recently been constructed which incorporates 
a number of new ideas. 

The instrument is designed to plot and make measurements over an 
area of 46 inches x 30 inches. It is also designed for use with 4 scales, 
-viz. 1 inch and 14 inches to the mile, 1/25,000 and 1/50,000. When 
working on any of these scales measurements can be made direct in yards 
and no conversion is necessary. 

- 11. Hersormel. — Casualties, retirements, promotions and other 
changes were as follows: 

Class I Offi-cers . — Colonels J. D. Campbell, d.s.o., and F. J. M. 
King, and Messrs. C. H. Tresham, v.d., D. K. Kennick, m.b.e., and 
J. McCraken, m.e.e,, retired. 

Colonel F. B. Scott, i.a., and Mr. M. M. Mudaliar, m.a., granted 
leave preparatory to retirement. 

Bt. -Colonel L. H. Jackson, i.a., and Lt.-Colonels E. O. Wheeler, 
M.C., and O. Slater, m.c., confirmed as Director and promoted to Colonel, 

Captains C. A. K. Wilson, r.e., and B. C. H. Jenney, r.e., promoted 
to Superintendent. 

Captain Gurdip Singh, i.a., reverted to military duty. Liedtenants 
E. A. Gardiner, r.e., Gambhir Singh, i.a., and Eajinder Singh Kalha, 
i.a., promoted to Captain. 

Captain R. A. Gardiner, r.e., and Lieut. R. C. A. Edge, r.e., 
confirmed as Assistant Superintendent. 

Messrs. A. J. A. Drake, d.c.m., and F. H. Grant promoted to 
Superintendent. 

Glass II Officers . — Rai Sahib R. B. 3Iathur, b.a., retired. 

Mr. Tirlochan Singh, c.e., resigned 

Messrs. S. C. Chatterjee, b.sc., and A. K. Sen Gupta, c.h., pro- 
moted from Upper Subordinate Service to Class II. 

Eight officers were appointed to the Class II Service, on probation. 

General Central Service ( Class II '). — Mr. S. Colquhoun, granted 
leave preparatory to retirement. 

Rai Sahib G. M. Dhara, retired. 

Mr. F. E. Selfe, ceased to be in the employ of the Survey of India 
on J;ermination of his contract. 

Mr. D. C. Verma, Officiating Registrar, confirmed in his appointment. 
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Upper Subordinate Officers. — Mb. Muhammad Muzaffar Shah, 
retired. 

Surveyor Max.aavar Khan, promoted to the Upper Subordinate 
Service. 

Five probationers, confirmed. 



II. ABSTRACT OF SURVEYS IN EACK PROVINCE 

AND STATE. 


12. Tho primary survey duties of the Survej' of India are geddetic, 
topographical, and geographical, hut tho department ia also developing co- 
operation with local survey agencies, with a view to mutual economy, 
and is now doing a considerable amount of inisccJlnueous outside work 
on paj^ment, besides advising and assisting Provincial Governments with 
local and settlement survey’s as required. 

The following abstract shows the natxire and localities of the field 
operations carried out by the department during tho past year, grouped 
under the follon-ing sub-heads : 


Air Surveys. 

Boundary Surveys. 
Cantonment and City Surveys. 
Eiploration, 

Forest Snrvcys. 

Framework. 


Geodetic. 

Iiovolling. 

^lisccllnncous. 

Special Surve3-B. 
TopograpbicaJ Surveys. 
TminiiiE* 


If a province or state ia not mentioned, no work has been done there 
during the year under report. 


13. Baluctdstaii. 


Topographical stirvcgs in Kalat and Las Bela States (p. 40). 

14. Baroda. 


Framework, Traverse in MobsSna district (p. 47). 

15. Bengal. 

Levelling. Secondary levelling (one leveller taking 2 sets of observation 
at eneb station) for Calcutta Corporation in connection with 
Ur. Uo 3 ’’s Kultl out-fall scheme (p. Cl). 

Topographical surveys in Chittagong district an d Chittagong Hill 
Tracts (p. 63). 

16. Bihar. 

Topographical surveys in Champfvrnn, Darbhangtj, and Muzaflarpur 
districts (p. 50). 


17. Bombay. 

Air survey in Poona district (p. 42). 

Framework. Trianguintion and tr.averso in Ahmndabad, BrOach and 
Panch Mahals, and Kaira districts (p. 47). Trianoulntion in 
Belgaum and Satilra districts (p. 56). Traversing fo^ fixin" the 
position of tho wireless innsi in tho compound of tho ofllco tTf the 
Director General of Observatories, Poona (p. 48). 

Topographical sxtrvcys in Belgnnin and Bijfipur districts (p. 561. 

18- Central India. 

Topographical surveys in Dowas (senior), Dewus (junior), Dhnr, Indore, 
Jnora, Jhabua, Piploda, Katlam, Sailunn and Sitatnaii States (p. 46). 
Eesurvey for a special military map of Bhopal city (p. 47). 
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19. Central Provinces and Berar. 

Framcirork. 'J'riangulatioii in Ohrmrla district (p. 51). 

LcvcUimj. liigii precision levelling for the new geodetie level net in the 
back direction from Sohela to Pathora part of line Eaipur to 
Bhadr.akh (p. 13). 

Topograjyhical surveys hi Eaipur district (p, 52). 

20. Deccan States. 

Air survey in Bhor State (p. 42). 

Framework. Triangulatioii in J.nmkbancli, Jath, Knrandvud (senior), 
Kurantlvatl (junior), !Mir.iJ (senior), Mirnj (^iunior), Sfingli and 
Savant’, iidi States (p. .iG). 

Topoyrapkicai surveys in Aundh, Jainkhandi, Jath, Kurandvad (senior), 
Kurandvad (junior), Mudhol, Ramdurg and Sfingli States (p. 56). 

21. Dellii. 

Air survey {p. 42). 

Cauioumcnf avd city surveys. Supplementary town survey (p. 48). 

22. Eastern States. 

Frameworh. Triangulation in Bastar State (p. 51). 

Levelling . High {irocision levelling for the new geodetic level net in 
fore direction from Pfd Lahara to Bhadrakh, part of line Raipur 
lo Bhadrakh and Bhadrakh to Bahnsore part of line lIoAvrah to 
Bhadr.akh (p. 1.3). 

Topogi'aph leal surveys in Krdahaudi and Patna States (p. 52). 

23. Gujarat States. 

Framcirork. Triangulatioii and traverse in Balasinor and Lunnvad.T 
States (^p. 47). 

24. Gwalior. 

2>[iscillnnroiii. Dotorniination of geogr.aphicii] position of wireless tele- 
graph stations iic.n- J.ashkar (p. 47). 

I opognipk teal surveys in Mandasor. Shfijapur and Uiiain districts 

(p. 4G). ' ■' 

25. Kaslimir and Jainxnu. 

rnppgrapkical sinweys in tlic- Karakoram (p. 38) and in Kashmir and 
damnni ip. 37). 

26. Kolliapur State, 

Frenneu-ork. Triaiigulation, 

Topograph ieal su rwys. 

27. Madras. 

Lerelliag.^ llish preeiM.m !o% clling for the new geodetic level not in 
. oic csir» ct5on from iihadrakh to Vj;;ianagaram with branch lino from 
C'Uttack to I'aiso Point (p. 13). 

Topographical surveys in Nilgiri district (p. 56). 

28. N. W. P. Province. 

Air suric.y.^ in llir. Swat nnd Ghitral and Nortli and South ’Waziristan 
Agencies (p. 42). 
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Cti7ifo77mcr}t a?i(! city stirvry^. Survey nnd rosurvcy of Kobat Canton- 
ment (p. 4S). 

/''rametvori:. Travorsinff nnd lovoUinp, Cnntonmont Hiirvoy of Bnnnu, 
Chorat, nnd Dera Jsiuall Khan nnd Fort Aknlparh nnd extension of 
part of Kobat Cantonment (p. 48). 

29. Orissa. 

I^vell\T\g. Hi|Tb precision levelling for the now geodetic level not in 
the back direction from Sobcbi to Patbora part of lino Haipur to 
JJh.admkh and in the fore direction from (t) I’nl I.jibara to IJbndrnkb, 
part of lino llaipur to IJlmdrakb (if) Bhadrnkb to Balnsore, part of 
line Howrab to Bbndrakb and (iff) Bhn<lrnkh to Vixinnngnrnm with 
branch lino Cnttack to I'al'io Point (p. 13), 

Topographical sitrvcyfi in Sambalpur district (p. 52). 

30. Ptmjab. 

Air survey in Gurgnon (p. 42). 

Caiitoiimcfit and ciiy Fttrreyfi. IlestirvC 3 ' of Sialkot Cantonment (p. 48). 
Cit 3 * B«rve 3 *s in the Murree Hills (p. 3D) nnd in the Urban areas 
of Lahore (p. 44). 

frame tvorfe. Traversing nnd levelling for cantonment eurvc 3 ' of 
D.alhonsie, Jbelum nnd .lullundur Cantonments (p. 48), Traversing 
of Baklob Cantonment (Ilifle llnngc) bc)nndar 3 * (p. 4 8). Trinngulation 
nnd tr.avcrse in the Murree Hills (p. 30), Bcctangulation in Hissar 
di.strict (p. 39). 

Levelling in Hissar district (p. 30). Double nnd single tertiary* levelling 
in Ilosbifirpur nnd Jullundur di.stricts for Punjab Irrigation Works 
(p. Gl). 

Special surveys in Hissar district (p. SO). 

31. Punjab States. 

Ijcvclling. Double nnd single tertiarj’ levelling in Kapurtbnla State for 
Punjab Irrigation Works (p. Gl). 

32. Rajputana. 

Topographical surveys in Banswar.a, Jbalnwar, KusbMg.arli, Pnrtrdignrb 
nnd Udaipur (MewHr) Stales (p. 4G). 

33. Sikkim Stale. 

f'ramcu’orh. 3ViangnIntion in Sikkim State (p. .53). 

Topographical surveys in Sikkim State (p. G4). 

34. Sind. 

Cantonrne.7\( and cth/ surveys. Surv 03 ' of Drigh Ho.ail Cnntonmont 

Frameivork, Trinngulation in Dfidu district (p, 42), 

Topographical surveys in Dadu district (p. 41). 

35. States of Wostoni India. 

Boundary survey. Bonndar 3 ' liemnrcalion between Morvi and Cutcb 
States (p. 4G). 

frameivork. 'JViangulation and traverse in Amli 3 ‘ara, Dribba, Idar, 
Gsbat, Magori, Millpur, Mobaiipur, BnmAB, ItnnfiFan, llnpal, Varfigam 
and Sfitbambn Stales (p. 47). 
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36, United Provinces. 

Frameioorh. Traversing of part, AUabiibad and Cawnpore Cantonment 
boundaries (p. 4S). Traversing of Ambari Tea Estate, Debra Dun 
extra-departmental “paid for” nrork (p. 48). 

Geodetic. GraNuty observation at Debra Dun with apparatus on loan 
from Cambridge University (p. 12). 

Topographical surveys in Almora district (p. 45). 

BURMA. 

37. Forest sttrvcys in Tbarrawaddy district (p. 59). 

Frametvork. Triangulation and traverse in Henzada, Prome, Tbarra- 
waddy and Toungoo districts (p. 59). 

Geodetic. Gravity observations at 42 stations and repeat observation at 
one station (p. 12). 

Topographical surveys in Henzada, Kyaukse, Mandalay, Pegu, Prome, 
Sagaing, Tliarrawaddy and Toungoo districts (p. 59) and in the 
Northern Shan States (p. 60). 
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PART 2.— GEODETIC WORK. 


III.— ABSTRACT OP GEODETIC OPERATIOITS. 

f Colonel E. O. AVliceler, si.c., to 28'2-39. 

^I^^'^^°^:~LLt.-Coloncl E. A. Glennie, d.s.o., trom 1-3-39. 

38. General. — Besides geodetic work, the Director, Geodetic 
Branch administers at Dehra Dun 2fo. £ Drawing Office, the Forest Ma'p 
OfUce, a Printing Section and a Photo. -Zinco. Section, whose work is 
reported in Part 4 oE this report, and also the following survey operations, 
which are reported in other parts of the General Report: — 

Topographical Survey carried out by No. 1 Party (paras. 79 — 83). 

Cantonment Surveys (paras. S4 — 88). 

Training School (para. 130). 

39. Geodetic. — Purely geodetic operations include miscellaneous 
computations and research, preparation and publication of records, 
observatory work (astronomical, magnetic, soisinological and meteorolo- 
gical), the measurement of geodetic bases, principal triangulation, 
geodetic levelling, precise latitudes, longitudes, azimuths, gravity deter- 
minations in all parts of India and Burma and prediction of tides at 39 
ports between Suez and Singapore. 

These operations are fully described in the annual Geodetic Koport 
of the Survey of India which contains complete index maps and detailed 
results. The following is a brief abstract of the geodetic operations 
described in the Geodetic Beport of 1939. 

40. Obs©l*vatory Section. — The usual magnetic, seismographic 
and meteorological observations have been carried on, the longitude 
observations have been discontinued, as no systematic variation has been 
discovered in the 12 years during which they have been carried out, and 
they now only servo to record personal equations and the imperfections 
of the instruments. 

The latitude variation programme at Agra was continued for its 
second year, and the results confirm the large variation obtained in the 
first year. 

41. ComputiJlg Section. — ^In 1914 a start was made with the 
publication of all triangulation data, geodetic and topographical, in the 
form of a series of triangulation pamphlets each covering a degree square. 
It was then premature to include the topographical triangulation as much 
was still to Ije observed, and consequently only G. T. data wore printed in 
the pamphlets, except in those for frontier and transfrontier areas. Now 
that the topographical triangulation of much of India is complete, a fresh 
start has been made on the publication of complete data pamphlets. It 
is hoped to issue the first pamphlet of the now series in 1940. 

Hayford anomalies have been computed at 400 latitude, longitude 
and azimuth stations during the year. 
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Gravity anomalies on the hypothesis of regional compensation have 
been computed at all Indian gravity stations ■ ‘ ■” method 

deseribed by Dr. F. A. Vening Meinesz in ; ; > 1 ^ . No. 29 

of 1931. 

The main triangulation of the Lahore Survey Detachtnont was 
computed and adjusted and that of the Jlurree survey computed. 

Assistance has been given to the Burma Oil Company for the com- 
putation of gravity anomalies in areas in which they are undertaking • 
geological prospecting in the field. 

Assistance has also been given to No. 14 Party in the computation 
of its field work as usual. 

The following publications were seen through the press: — 

(1) Geodetic Report 1938. 

(2) Levelling Pamphlet 41. 

(3) Auxiliary Tables Part II (reprint). 

(4) Report to the International Union of Geodesy and Geophy- 

sics on the Geodetic work of Survey of India for the period 
of 1933-39. 

42. Tidal Section. — The tide-tables of the Indian Ocean for 1040 
for 67 ports were prepared and published in September 1939. Predic- 
tions for KSrwnr and False Point have boon discontinued while NavTakhi 
on the Gulf of Cutch has been predicted and included in the tide-tables 
for the first time. 

Automatic tidal registrations were continued at Aden, Karachi, 
Bombay, Vizagapatam, Dublat, Calcutta and Rangoon. Owing tO the 
reconstruction of the pier on which the Aden gauge is situated, it was 
found necessary to reject its readings from 1st August 1938 to Juno 1939. 
In addition, tide pole readings of high and low water, during daylight 
only, wore continued at Bhaunagar, Chittagong and Abyab. 

43. Latitude and Longitude. — (No. 14 Party), — About six 
months^ work remains to complete gaps in the deflection programme in 
tlic north-west of India and in Bengal. It was proposed to undertake 
this work during 1938-39, hut owing to financial stringency it was un- 
fortunately found necessary to postpone it: it is hoped to complete it in 

1939-40. VI, f f 


44, Gravity Observations.— (No. 14 Party). — Observations to 
determine the force of gr.'ivit3- -were made at 42 now stations in Burma. One 
old station in Burma was rcobsor\’cd in the middle of the programme and 
again at the close. The observer was Mr. M. N. A. Hashmie (Class 11), 
In^ the Shan States transport was by two hired motor lorries, and in 
the Chin Hills by coolie. In the rest of Burma journej’s were made, at 
times with some difficulty, by steamer, launch, rail, motor lorry and car. 
All gravity stations in India .and Burma show the force of gravity relative 
to that at Dohra Dun. Bj” the kindness of Sir Gerald Lenox-Conynghatn, 
F.R.S., the Cambridge apparatus was lent for the purpose of redetermining 
the value of gravity at Debra Dun relative to Potsdam. Obseia-ations 
were taken at Cambridge, whore the value of gravity relative to Potsdam 
is known. The apparatus was then sent to Dohra Dun, where a series of 
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observations were taken in April-May. Further observations at Cam- 
bridge in July checked tke stability of the pendulums. Kesults are 
not yet available. 

45. Greodetic Traverse. — (No. 15 Party). — On account of 
financial stringency the geodetic traverse could not be taken up in 1938-39 
but it is hoped to commence work on it in the 1939-40 season. 

46. Higli Precision Levelling.— (No. 15 Party).— Out of 
the total length of 15,800 miles of levelling of high precision required 
for the new geodetic level net of India, 61 miles were completed during 
1938-39, by levelling in back direction from Sohela to Pithora, making a 
total of 10,084 miles completed up to date. 

During 1938-39, 610 miles of single levelling for the new geodetic 
level net were also carried out in the fore direction from (i) Pal Lahara 
to Bhadrtikh part of line Paipur to Bhadrakh {ii) Bhndrakh to Balasore 
part of line Howrah to Bhadrakh and (i-ti) Bhadrakh to Vizianagaram 
with branch line from Cuttack to False Point. 

Secondary and Tertia-ry Levelling . — Report will be found under 
Section IX of this Report (p. 61). 


Note . — FiffuTPs of mileage axe preliminary only. 
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PART 3.— TOPOGRAPHICAI. WOBK. 

IV,— ABSTRACT OP TOPOGRAPHICAL WORE. 

4:7. The following t.ables indicate the progress achieved to date in 
the topographical survey programme assigned to the Department in 
1905 and give details of the work done in the year under report. 

Table A shows the area of survey completed on various scales since 
1905^ as well as the approximate balance which remains to complete 
the contoured topographical survey of India. The figures which were 
entered in the report for 1930-31 wore foutid on re-examination to be 
inaccurate, and to be incapable of calculation b}’- 5 year periods for 
separate scales; consolidated figures from 1905 to 1935 are therefore 
given. These figures also include the area of survey ■work done in 
Burma prior to separation. No'n* ho'wever that Burma has been 
separated from India, though the Surv’ey of India will continue to 
survey Burma for some time to come, the work there will no longer 
form part of its functions as a department of the Indian Government. 
The total areas of survey work in India and Burma have therefore been 
shown separately. 

Table B shows the area revised during the 3'ear under report. 

Table G shows in detail the survey operations carried out during 
the year under report, together with their cost rates. While everj’ 
attempt is made to calculate the cost rates accuratelj^ it is extremely 
difficult to allocate "overhead charges” fairly to the various classes of 
work, and rates of paj’- etc., will vary with the locality; the cost nites 
shown iu the table must therefore be considered to be approximate. For 
this reason, a column showing "out-rurn” is included in the table, which 
those familiar with survey organization will find very useful in esti- 
mating costs in subsequent years. 

The costs, shown for mapping and computations are those incurred 
in the part}'' etc., offices only, except where otherwise stated; publication 
charges, if required, may bo ascertained from the Director, Map Publi- 
cation, at Calcutta. 

48. Progress. — In the second page of the preface to this report 
will be found a brief outline of the scope of the topographical surveys of 
the department. The hopes expressed in 1905 — that modern maps 
on the 1-inch scale would bo available for the entire Indian Empire 
within 25 years — are still far from realization in 1939, rather over half 
the total area of India having been completed on that scale. In 1913, 
when it Tvas realized that for various reasons it -would be impossible to 
complete the 1-inch survej^s in the time allotted, a scheme for tiio reduc- 
tion of the scale of survey in the less populous areas was sanctioned 
by the Secretary of State. 

In spite of the reductions in scale however, only about throe fourths 
of the country is as yet covered b\’ modern maps. The tendency to 
revert to the 1-inch scale in special ciremnstauces, such as in areas of 
more than ordinary military, geological or engineering importance, the 
necessity which frequently apses to resurvey on the l-incli scale areas 
already snrveyed on smaller scales as thej* grow in importance, the 
need for the comparatively frequent revision of existing surveys in the 



ABSTBAGT OF TOPOGRAPHICAL WORK. 


16 


more populous areas and lastly but by no means least important, the recent 
urgent necessity for economy; all these factors have conspired to delay 
still further the completion of the programme even as amended in 1913. 

Original surveys in India since 1931, the year of retrenchment, have 
been carried out at the rate of about 36,000 square miles per annum; on 
this basis, some 12 years are still required to complete the programme. 

The average out-turn for Burma has been about 4,500 square miles 
and the area remaining for 6ur\'ey is 65,953 square miles which repre- 
sents at above rate another 12 year’s work. 

The present position of the mapping of India is shown in the first 
two jTndex 3faps at the end of this volume. 


Table A. — Progress of Topographical Surveys in India since 1906. 


Survey years. 

j 1-ineh and 
larger scales. 

Jand+-inch 

scales. 

Sand J-inch 
scales. 

Totals. 

1905 — 35 ... 

1935 — 38 

1938-39 

... 

S< 2 . wiles. 
848,629 
40,262 
9,250 

Sq. miles. 
189,034 
48,726 
10,120 

1 Sg. miles. 

' 25,929 

19,019 
849 

Sg. miles. 
1,063,642 
108,007 
20,219 

Totals to 1939 

... 

898.141 

1 247.930 

i 45.797 

1,191.868 

Balance 


cpprorirrvafelj^. 

170,000 

opprozimafety. 

160,000 

cpproztma f y . 

100,000 

431,147 

Total programme 

... 



1.623.016* 

•Revised figures, duo to corrected area of sliect C3 and to change in sea limits. 

Progress of Topographical Surveys in Burma since 

1906, 

1905 — 35 

1935 — 38 

1938-39 

... 

140,208 1 
12,974 i 
2.572 

41,084 

2,879 


187,842 

16,353 

2,672 

Totals to 1939 

... 

161.764 

44.013 


205.767 

Balance 

... 

1 

1 

1 


55,953 

Total nro^rnTTimfi 





261,720 






Table B. — Revision and Resnrvey of above ivorh during the year. 

India 1938-39 

1 

... 1 

238 

27 

333 

598 

Burma 1938-39 

1 

199 



199 
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F.nrmapphg ... i-tach Original survey ... 35 0 ... 1,078 

3-Inch llovision survey Knruchi Guido 83 

Jtap. 

1|M Compilfttion ... Sind Province j 53,870 

Map. ! Approx. 
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(a) The cost of compatatioa of trhnguhtioa is included ia tlio cost rates of travorso computation. 
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( n ) Tie areas mapped do not nctmlly correspond to thofo emrejed but includo mapping arrears complotod in tlio period under report. 
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V.— SORVKY RErORTS. FRONTIER CIRCRE. 


DinrcTori 



J. 1* t 'J' -t ••• n • n , !ri 1 ■< 

- 'i w. J. S', rj-'.- . » f, r n». t.-. 

): o Wf r. V . fr- I'-r-T'*. 


49. Slltllllinry. — Thf hy the I'rontii'r Circle 

were ’A’ . 3 iid ‘ I‘ ‘ •« nio<, N«'. IJ' Rtlinre Survey Retnclitiicjit 

niifi No. »1 Oit.cv. 

'1 he nnnis.ll rej^'rt of No C Rmivinj; Ofilce 1“ mtit.iinc*! in Section 
Nil of tlst* voltnne, •'I'.fe pir.i, 141!, 

.50. TmillinEr."~Tt’is e<»l*iser ■sirvey^'r** were niuJ.-r tr.iininj:r in ‘hi’ 
Compmy <inrtJi ‘4 ihe ll.-li ees'os*, id whom one w.is- reverteii to his. 

Miht.iry irnsssits" S'* mmirsente*! on in por.i. •’i.'i hi low. 

51, Spocifll. — 'ri!'' i ^Ireet^ir. t'r-itnliee Cii-rle, ottetnioti n confer- 
ence t‘f n ireet«'r» Iseld hy tlo' Snney«*r ttc-n. ml nl New Relisi from Hint 
t»i Util .Instts.vry to ilia'll*.- <jn*-. si.-ji- t.f j'oliey roni>e.jiient I'n the 
rn-c-v'jntrt I tji-ee*<-::y f<->r tse*r»- cojrjj.rvh-o-.sv.* ssji'thoii*. of tnnj. ritnin- 
tenmee osj.j rei-*ti‘-, r< e j’%'. 4 e 11 I,t,-Colo8icl W. .1. Norniin, M.c., Jt f., 
nl* j fitl'-si'lr'i the c.'nferr sice 

K O. Wheeler, V I” , tm h-h.ilf of the J>jrcctor, 

Fr«‘nt5er Circle nnd ^Irt.or i>. U fTrosje, )t I'., in tlinclltn; the 

cotfshiitc-l tnifitiry ex» res-*-- hehl in -A' Cornj.isiy in the nnttsnni, see 

52 , Arontr Kiirvoyc<l..~ 

3,7t!<; K'jiJirc tiiile., of tri.isi};tiIition. 

lo o'jnirc mile- jif trianenlitif.n to provide control for city 
r-tirvcN'- 

£!ts pjoire n.ilet of l-ine-h M*ri cy (exjilor.itton ). 

r. jtj irr. f.ij)..-. r.f .t-iiich ej.eciil rsirVey, 

fh*!. e.fiS'sre isjii« " of t urr.OfKi r.ri,.'ini1 enri . v, 

111* e'jfs iTc S!ii!e» of 1 i .inch ♦ttrvi-y. 

G-ll » pt.-sre tilth-' »>f 1 -inch otiitinil etirvi-y, 

Ifls, r-juir.- mih'" of 1 .-nch r.-ii-ir.n finrtcy. 
l! 10 c-jis ire tiiilc- of I -iijeh jiroi i-iioji.il etir\cy, 

H. t'.l'O T.jTiire fuller of 4-inrh ori;;i*>t*l rttrvr-y. 

Ill tsiile.1 of rvrt.i»»v’tjlitson from nen « to ”.*> nrrr*-. 

nil no'-ir t>.ih - *'f t*‘tti-iry l-ieUine, 

T » iju.1t jtiil.o. of l-inrh T<-'nrn"y 

tl.ifsi -lerj'* i.f l.irf-e r-e-ile c'«t\* nntvci" ou tcstlc l<iO fect to 1 inch. 

I , 1! 1 o ncrei* of I-irijc citv inrvty on --cnle 40 feet to 1 iiH'h. 

*A* Stirvcy Compatjy, 

f*/" r” -xi - 5 ^ r -3 1: l*n At* , t- r . 

53. Genorhl. " Tii'- r*ornpitty r-irritil I'tit lopoprojihicnl msrxr-y 
tminine of ( ']n« •. 1 <f)ilr<.r*i in Kirnpr.i rlinfrirt nml Hilii«j<iir mol Mttmli 
Sint* « of th*' f'nnjrth; net itittnl.-i tion. lexclHiif.' nii.i rje-cinl Mirvcy-, for the 
IrHjr.itfOfi Dejiirioi.'nt in li i- -ir *l»«*lrict, i’nnj.ih; verific it tort fsirveys in 
.Inmmn rmd K.iilimir; revi^stJii r-iirvci* «rf tin. I,nh<»re fJnhh' M.iji; cilj* 
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snrvGj-s for tlie Municipal Committeo of Murree, Punjab, and topographical 
surveyB in the Karakoram. 

Field headquarters were at Lahore Cantonment from 20th October 
193S to 6th April 1939 inclusive. 

54. Personnel. — The average strength of the Company during 
the year was 1 Class I, 1 Class II, 3 U. S. officers and 32 Lower 
Subordinates. 

In addition to the above, the following 'Class I officers wore posted 
to the Company for training: — 

Captain D. M. Clementi, R.E., until February. 

Captain E. T. L. Kogers, R.E., until March- 

Captain K. A. Gardiner, r.e., until June and again from mid- 
September, 

Captain Gambbir Singh, I.a. 

Captain E. S. Kalha, I.A. 

Lieut. E. C. A. Edge, R.E., from December to March. 

Mr. Tirlocban Singh (Claes II) resigned in February. Eai Snbib 
C. L. Kapur (Cl.ass II) joined in August and Mr. Sheikh Alauddin 
(U. S. S.) joined at the end of January to supervise the work in Hissar 
district. 

2 surveyors joined from Ko, 1 Part 3 ^ on 1st iMaj' for surveys in the 
Karakoram. 

55. Military training. — During the first two months of the 
field season, with the exception of Mr. D. C. Puri and Mr. Tirlochan 
Singh (both Class II), all officers of the Coinpanj”, reinforced by officers 
from Iso. 18 Partj', carried out military training. The training comprised 
individvtal training in military duties, special technical training, practice 
formation of a military survot’ unit and collective training within the 
unit, co-operative training as a unit with the Survey Section E. A. 
and finnllj’’, a five day military* survey exercise with E. A. units 
and essential services. Individual and Company* training was in the 
Eisalpur area and co-operative training with other arms in the area 
Akora-Attock-Hassan Abdal-jN^icholson Monument in sheets 43 G and G, 

56. A.reas surveyed 

Ifi square miles of triangulation, to provide control for city 
surveys. 

23S square miles of ^-inch survey* (exploration), 

102 square miles of 4-incb special survej*. 

12 acres of large scale city* survey on scale 40 feet to 1 inch. 
Ill square miles of rcctangulation from 3,000 acres to 25 acres. 
Ill linear miles of tertiary levelling. 

57. Field ■work was as follows: — 

JVorrnal topographical surveys on the 1-inch scale were arranged in 
Dera Ghfizi Khan, Der.a Ismail Khan .and Muzafiargarh districts in sheets 
39 I and but wore cancelled, owing to financial stringency, shortly 
before work was due to start. 

Oj^cers' training camp. — On conclusion of the military training 
period in December, 3Ir. Chiragh Shah proceeded to Ilamlrpur, Kiingra 
district .and formed a camp for 5 Class I officers under training. Shortly 
after commencement of the camp, Mr. Chiragh Shah was nominated for 
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surveys in ‘Iraq* and was relieved by Mr. Tirlochan Singh. On departure 
of Mr. Tirlochan Singh at the end of January, on leave pending resigna- 
tion, the administration of the camp was undertaken in rotation by 
Captains Rogers, dementi and Gardiner training being continued under 
direct orders of the O. G. Company. 

Hissa-t’ Detachment. In mid-December, at the urgent request of the 

Chief Engineer, P. W. D. Punjab, an estimate was framed for rectangula- 
tion, levelling and 4-inch survey, in the Sirsa tabsil of the Hissar district, 
as a basis for planning a canal system for the relief of this area, which is 
peculiarly subject to famine. It lies at the south west of the Bhakra 
Dam Project area. Provisional arrangements were made at once for the 
necessary personnel, equipment and instruments and within a fortnight 
of the work being sanctioned, the detachment commenced to assemble at 
Mandi Dabwali under Mr. Sheikh Alauddin. 

3 computers and 2 levellers were lent by the Geodetic Branch, 
7 surveyors were provided by ‘A’ Company, 1 for levelling, 3 for 4-inch 
surveys, 2 for rectangulation and 1 to paTtal the work and act as general 
assistant. The remaining rectangulators and all inferior servants, except 
a small nucleus obtained from the Company, were specially recruited 
either from men with previous service or from local sources. 

The detachment completed 111 square miles of rectangulation down 
to 25 acre blocks and replaced 167 missing stones in adjoining areas pre- 
viously rectangulated. Ill linear miles of levelling and the 4-inch 
survey of 102 square miles covering parts of 11 irrigation map sheets, 
were also completed before the detachment dispersed on 14th April. 

Karakoram . — Surveyors Fazal Elahi and Inayat Eban accompanied 
Mr. Eric Shipton on an expedition to the Karakoram. They left Murree 
on 8th June 1939 and are expected to return about middle of November. 
During this period they surveyed 238 square miles on -§-inch scale in the 
Biafo Glacier area in sheet 43 M. The few existing triangulated points 
were supplemented by Mr. Mott. 

Verification Sn7~vey. During the summer, surveyor Sohbat Shah 

carried out the verification of important information, in Jammu and 
Kashmir, in sheets 43 G, H, K, L and P. 

This information had been received from extra departmental sources. 

Mv/rree City sxcrvey. Operations to provide a framework for a 

survey, on a scale of 40 feet to 1 inch, of the bazaar and station wards 
of the Murree Municipal area, were carried out during the summer. The 
framework consisted of 9 stations of secondary triangulation connecting 
the area with the geodetic framework, 9 stations of local main triangu- 
lation and 20 stations of local subsidiary triangulation. 21 detail 
stations and 4‘1 miles of detail traverse were also observed. 

The work was started by Captain R, A. Gardiner, R.E., assisted by 
Captains Gambhir Singh, I.A., and R. S. Kalha, I.A., and Mr. TJ. D. Mamgain 
(TJ. S. S.). From June, Mr. Mamgain, assisted by one traverser borrowed 
from the Lahore Survey Detachment, carried on the work. In the latter 
half of the season, a test area was surveyed in detail and plotted, the area 
covering about 12 acres in one sheet. 

58. Office "work; 

Fair draiving. During the field season a drawing section of average 

strength of 15 surveyors and draftsmen under Mr. D. C. Puri (Class TI) 


• Subsequently cancelled. 
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assisted by Messrs. I. i\. Ponuappa and Chiragh Shah, (both U. S. S.) 
completed 5 sheets and Tvorked on the dratving of 15 others. 

During recess, this drawing section, with minor changes of personnel, 
completed 8 of these sheets, and in addition took up G quarter-inch sheets. 

The total out-turn during the j-ear was 13 sheets. 

Map Maintenance . — In accordance with the map maintenance policy* 
recently formulated by the Surve^’or General (page 3), a section was 
formed in this unit for !Map JIaintenance. This sectioit, consisting of 1 
Class II officer, 1 clerk, 1 record keeper and 2 draftsmen, took over 49 
office copies of primary sheets of Jammn and Kashmir and initiated 
arrangements for the systematic collection, verification and recording of 
new information in these areas. 

ffisstir Section. — Mr. Sheikh Alauddin, with 2 surveyors prepared 
the 11 field sheets of the Hissar work and the corresponding level charts 
and contour sheets. All sheets were submitted to the Director, Geodetic 
Branch for publication early in August. 

MisccUttneoiis section . — A small section varying from 3 to 5 surs’eyora 
completed 75 traces of “base line” charts for the Director, Land Records, 
Punjab on repayment. 

Gompntation section . — Computer Joti Sarup with 2 computers Avas 
fully emplo 3 'ed throughout the year, first oti military' training and atihso- 
queutly on preparation of record volumes, oxlraction of data, computa- 
tions for the Murroe survey and much miscellaneous work. 


‘33’ Survey Company. 


OJJlcer Coriitnandtng. 


{ Major D. K, Crone, lUE , to 13-2-3a. 
Captain D. E. O. TIiackAvclI, n.n,, from I 


59. General. — The Company carried out survej-s in Knlat and 
Las Bela States of Baluchistrm and Dadu district of Sind. Field head- 
quarters opejicd at Karachi on 22ud October 1938 and closed on let April 
1939, on which date the permanent headquarters of the unit tyere trans- 
ferred from Quetta to Karachi. The buildings belonging to the Depart- 
ment in Quetta h.ad been rendered unsafe by the earthquake of 193.5, 
since when work had been carried on in tents ajid other temporary 
huildinirs. This Avas un.^atisfactorj’’, .and pending a decision as to AA’hero 
new offices will he built, it was decided to tnoA’e the headquarters to 
Karachi. The old buildings w'ere handed OA’cr to the Defence Depart- 
ment for tlomolition during .Tune. 

During December, Survo 3 'ors !Muhainmad Akram, Ahdiil Ttahrnan I, 
and JIuhaminad Sadiq II Avore selected for service in ‘Iraq tind AA'cro 
AA'ithdrawn from the field. Their departure for ‘Iriiq A%-as later cancelled 
and the surveyors Avero employed at headquarters. 

60- Personnel- — The uA'crago strength - during the 3 ’ear was 
1 Class I officer, 3 Class II officers. 4 Upper Subordinate officers and 15 
Lower Subordinates (excluding 3 clerks, 1 storekeeper clerk and 2 
computers). In addition 10 soldier surA-e 3 ’Ors Averc attached for training 
during the field season, of Avhom 9 were retained for recess training.. 
Captain D. E. O. ThackAvell, n.n., joined the Coinpau 3 - on 5th KoA'cnibcr 
1938 and Captain p.A. Gardiner, k.e., proceeded* to 'A’ Company on 9fch 
KoA'ember 1938. Mr. Mahnmmad Xnjamuddin (ClaSs II) rejoined from 
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leave on 8th October 1938 and was transEorrcd to No. 6 Drawing Office 
from 12th Septombor 1039. Mr. Chowdlmry Miihaniinad Aslain (Class 
II) proceeded on 5 months’ leave on Ist Slay. Sir. Vidya Dhar Chopra 
(U. S. S.) was temporarily transferred to Calcutta for a Jlap Sales tour 
on 8th October 1938 and rejoined the Company on 18th February 1939. 

Messrs. Muhammad Akbar and SardarXhan (both U. S. S.) joined the 
Company' on 12th October 1938 and 2Sth October 1938 respectively. 

61. Areas surveyed. — 

1,72G square miles of triangulation. 

7 square miles of 4-inch rosiir\'ey'. 

119 square miles of 11 -inch original survey. 

547 square miles of 1-inch original survey. 

2,690 square miles of 1-inch original sur\'ey. 

62. Field work was organized as follows: — 

Camjj (i) under Mr. Slahammad Najamuddin (Class II) with 5 
surveyors completed 1,468 square miles of 1-inch original survey in Kalat 
and Las Bela States in sheet 35 K. One surveyor from this camp was 
recalled during December for sorv’ico in ‘Iraq. 

Camp (2) under Mr. Chowdlmry iluhammad Aslam (Class II) with 
5 surveyors completed 1,222 square miles of 1-inch original survey' in Las 
Bela State in shoot 35 Iv. One survoy’or from this camp was recalled 
during December for sor\'ico in ‘Iraq. Another surveyor left the field on 
account of prolonged sickness and was replaced by a surveyor from 
headquarters. 

The couutty surveyed by Cntups (1) and (2) consists of a flat plain 
bordered on the east and west by»’ high, broken and intricate hills. The 
hills to the west are notable for the presence of the well knomi mud hills 
and "imid volcanoes" of Baluchistatj. These are known locally as s/tur 
hills, and consist of a honeycomb of sharp pinnacles and deep craters from 
which there are no apparent exits (See photograph). These hills are very' 
dangerous to work on even in dry’ weather and after rain are quite im- 
passable. There are no active volcanoes in the area Bur\'eycd but at 
Chandragup, which is near the coast and 8 miles to the west of the west 
edge of shoot 35 K, there is an active “mud volc.ano" which is a famous 
centre of pilgrimage of the local Hindu population. In this volcano there 
is a largo tank of bubbling mud and water supported slightly* above the 
level of the top of the volcano by a hard lip of mud crust. If this crust is 
broken away, mud will flow down the side of the hill until the crust re- 
forms, which takes several hours. The water is said to have healing 
properties for various ailments. 

The plain consists of shifting sand hills and sandy* wastes near the 
sea coast with areas of bare pat and dense scrub inland. There is little 
cultivation as rainfall is normally* scanty, and there is no irrigation syetom. 

Camp (5) under Mr. N. D. Joshi (Class II) with 10 soldier 
surveyors (under training) completed 110 square miles of IJ-incb and 
547 square miles of 1-inch original surveys in Dadu district in shoots 
40 B and C. 

The country surveyed was very barren consisting of largo areas of 
flat stony waste intersporeod with low hills and deep ravines. Water and 
habitation were scarce as was bird and animal life. 
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It Tvns decided to inclvide certain additional areas in tlie now edition 
of the Karachi Guide Slap which was being re-drawn in this Company. 
A surveyor was sent out for this purpose and completed 7 square miles 
of 4-inch resurvey. 

TriangiUation. — Mr. N. D. Joshi (Class II) and Mr. L. R. Howard 
(U. S. S. ) completed C53 square miles of triangulation in Dadu district 
in sheets 40 B and G. 

Mr. L. E. Howard (U. S. S. ) completed 1,073 square miles of trian- 
gulation in sheet 35 O to provide ground control for the 1939-40 
training camp. The work lay in Dadu district. 

63. Office work. — Four surveyors under Mr. Muhammad Akbar 
(IJ. S. S. ) were employed on fair mapping and miscellaneous work during 
the field season. During recess, fair mapping was divided into two 
sections. No. 1 under Mr. Mahammad Najamuddin (Class II) consisted 
on an average of 12 surveyors, and No, 2 under Mr. N. D, Joshi (Class II) 
consisted of 9 soldier surveyors under training. A third section was 
formed under the charge of Mr. Vidya Dhar Chopra (U. S. S.) to look 
after office copies and maintenance, the computation section and 
miscellaneous work, 

64. Reproduction Section. — The reproduction section 
attached to this unit was finally closed down in October and the personnel 
transferred to other units. 


No. 18 (Air Survey) Party. 


in chnrse.- 


( Captain B. C. X. Jennay, to 23-24!9. 
t Jlnjor 1>. K. Croac, r.,E,, from 21-2-3!). 


65. Gonoral. — Recess and field headquarters remained at Murreo 
and Eisalpur respectively, the latter opening on 20th October 1938 and 
closing on 17th April .1939. 

68. Personnel, — The average strength of the party was 2 Class T, 
3 Class II, 4 Upper Subordinate officers and 24 Lower Subordinates 
(excluding clerks and reproduction section personnel). 

67. Areas surveyed 

205 square miles compiled (1/25,000 original survey). 

104 square miles compiled (1-jnch original survey). 

IGG square miles compiled (1-inch revision survey). 

240 square miles compiled (1-inch provisional survey). 

68. Field work 

1,491 square miles of vertical photography. 

201 linear miles of oblique photography. 

No. 1 (Indian) Wing Station, K. A. F., Kohut supplied vertical photo- 
fp-aphs of 1,2S6 square miles in tribal territory in sheets 38 L and O and 
oblique photop-apbs of 11 linear fl 5 'ing miles in tribal territory for 
height determination. 

ISo, 2 (Indian) Wing Station, R. A. F., RisTiipur supplied oblique 
photographs of 190 linear flying miles in tribal territory. Vertical air 
photographs of 205 square miles in sheets 53 H and 47 F were supplied 
by the C. G. S. 
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Cnpt.^in? R.T. L. Roftorf, I5.r.> nnd IL A. Gardiner, n.E., and Lieut. 
R. C. A. Edge, Ij.i; , ca!il>ratori 17 F/8 c.ajner.ap and R I‘Y24 caniernB 
during: tho yo.ar. 

69. Storoocomparntor control. — Major IX R. Crone, k.k., 
observod 10 pa5r.«; Mr. K. llljauan (GJn«“: II) 7 pairs; Mr. E. R. "Wileon 
(Claps II) R jmirs; and Mr. O. !\ Anand {U. S. S.) K pairs of oblltjuc air 
plioiojiraphs in the Stcrcocoinpamtor for exp'riment.al avorl: and for 
control of air survey in tribrd territory. The area controlled vr.aB 
110 square mile*:. 

70. Compilation. — Compilation %va« carried out in ehcot RS O 
under Mr. K. L. Dhawan (Chaps JJ) njid in sheet RS L under Mr. E. K. 
Wilson (Clap-! II). 

Compilation in sheetp RR H ami -V” E av.a** carried otit in the course 
of tr.ainiu" under Kh.an S.^hib Mtdiaimnad Ilap.an (Class II). 

71. Ofllco WOrlc. — Five draft*jnen under Mr. Rapbinillab Khan 
(U. S. S.) ave re employed on fair mapping and iniscellancous avork 
tbroneliojit the j'e.ar. Three fair sheets atul three masks were contplotcd 
and Fulimitted fttr ptddtcatioti during the ye.ar. 

72. Tmininp. — During; the year 2 Cla^p T. 2 Upper Subordin.ale 
ofijcers ami an average of 7 Ltnver 8uhoriiinatop avere under tr.iiniug: in 
air survey. 2 Cla's I nnd 2 Cla^s 11 oflicors tverc also trained in the who 
of the Wild photo.-lheodoUte. 

73. Instrumont.S. — A pvr.altas mcapuriur; bar was desifpied for 
u«e with the M, 1. O. pattern stercopcope. 

7d. Co-oporation 'With tho Arniy and R. A. F. — A Hunter 

.“hort b.-i^e e.^tensiun carried out for training' wa^ \i*od to fix rangefinder 
points near Ri«.^lpur- 

During rece«s Northern Command imelligenro courses for ofliccre 
and Rriti«h either ranks visited the oJkre and air survey inctliotls were 
deinon“tr.ited, 

76. Roproduclion Section. — For <!et.ail of the work of the 
reproduction section, see page 77. 


Lahoro Sxirvoy Pohachmont. 

O/ in rKtrjf — >!r. r.ti. r,rW. 

70. Gonorak— This <leiachment w.sr formed for tite largo sc.alo 
survoj’ of the Urban and suburban areas of Uil^orc, for tlm Punjab 
Government wlneb pays its entire copt. 

The programme, which is expect'-d to t.ake over two years to complete, 
consislH of about fi.OOO and 1 .'l.OoO acres for survey cm the scales of 40 
feet and 100 feet to an inch reipectively, an<l of the provision of travereo 
control for square laying;, over about . '5,000 acres; tbe latter is made up 

of separate areas rtdjnc*‘nt to the nre.a for detail stirvey. 

Field oper-itiojip opened at I..nborc in September lORB. 

77. Pornonnol nnd distribwlion of duties The atrength, 

CiclucJtn^g the officer in charge, was f» Upper Buhordinato ofiiccra and RG 
rx)wcr 8ubor<iinale!i, inchidinj; R clerks. 
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■ MoBBra. K. B. IHuthaana, B. B. Kattappa, 17. D. Mamgaiit, (all 
U. S. S.) till his transfer in Juno, and Mr. G. S. Sidhu (TJ. S. S.) from 
Juno, and 14 Lower Subordinates were employed on field duties. 

A drawing eection under Mr. G. S. Sidhu (U. S. S.) till June, and 
later under Mr. Maua-war Khan (IT. S. S.) with 14 Lower Subordinates 
and a comptiting section under Mr. Saiyid Irshnd Ahmad (U. S, S.) with 
8 Lower Subordinates dealt with the fair plotting and computations 
respectively. 

78. Fiold ■urork. — Commenced in September 1938. 

Gonirol. — The main triangulation consisting of 69 stations, mainly 
‘up’ or roof-top stations, and covering an area of 19,200 acres was carried 
out under the supervision of Captain D. M. Clementi, R.E., who was 
temporarily attached to the unit. 

The main triangulation was broken down by subsidiary triangulation 
in order to provide a sufliciont number of ‘ downs’ or stations at ground 
level. The down stations were linked up by 470 linear miles of 
traversing. 

Detail survey. — 1,200 (acres on the 40-foot and 2,804 acres on the 
100-foot scales were completed during the year under report. 

In congested areas, especially in narrow, busy streets and lanes 
difficulties have been caused by pedestrians, cars tongas etc. getting in 
the way and thereby obstructing observation and ground measurements. 

F air plotting of detail. — The plotting of detail on the fair plots, 
from which the final maps will bo printed, was carried on pari paesit 
with the detail sutv’cy. 

Close touch was maintained with the Settlement Department under 
Mr. G. B. Abell, i.e.s. 

Offsetting machine. — Offsetting to detail has hitherto boon carried 
out principally by means of the “Optical square”, offsets being limited to 
10-15 feet, limitations which that rather imperfect instrument imposes. 
"With the introduction of the special "Offset Machine”, constructed in the 
Mathematical Instrument Office, the range to which accurate offeots can 
be taken has increased very considerably. The machine enables ofisots 
being taken "witb sufficient accuracy on the 40 feet to an inch scale to a 
range of 150 feet though this rather arbitrary range limit has been fixed 
only provisionally. With more experience of the inacljino and experi- 
mental work it may be possible to increase the range. The density of 
traverse control is determined b 3 " the range to wliich offsets to detail may 
ho taken with accuracj*; it can bo seen therefore that the wider the range 
(of accurate offsetting) the cheaper the survoj'. 

Gales scales devised bj^ Brigadier Lewis and constructed in the 
Mathematical Instrument Office are in use for plotting. These scales are 
easy and rapid to use. 
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VI — SURVEY REPORTS, GEOPETIC BRANCH. 


No. 1 Party. 


Ofiefrin 



Mnjor G. 11. Oatnaston, >i.c., h.E., to l‘l-C-3S). 
Mr, W. II. Stronp, si.n.E., from IG-C-SO, 


79. General. — The party carried out topographical survoye in 
Central India, Gwalior, Hajputiina and the United Provinces in sheets 
46 I, 46 M and 62 B. 

The programme also included the following special surveys, on 
payment : — 

(а) A military training map, on the 1-inch scale in Bhopal State, 

at the request of the Darbar in sheet 55 E. 

(б) Demarcation of a boundary dispute between Adhoi (Morvi) 

and Shivlakha (Cutch) in sheet 41 I. 

Contributions wore received during the year towards the cost of 
the topographical surveys in their territories from the States of Jodhpur 
(Marwar), Gwalior, Indore, Banswara, Jaora, Ratlam and Partabgarh. 

The party headquarters moved in November from Mussoorie to 
Dobra Dun and remained there for the rest of the year. 

80- Personnel. — ^Tho strength of the party during the field sea- 
son was 1 Class I, 4 Class II, 4 Upper Subordinate oflicers, 57 Lower 
Subordinates, including 7 pupil surveyors and 4 clerks. 

81. Ajeas suirveyed. 

273 square miles of 1-inch original sui^’cy. 

72 square miles of 1-inch rosurvoy. 

90 square miles of 3-inch verification surs’o^’. 

347 square miles of 2-inch verification survey. 

1,153 square miles of 5*inch original survey. 

27 square miles of ^-inch revision survey 

267 .square miles of ^-ineb verification survey. 

6,277 square miles of i-iuch original sui^'cy. 

820 square miles of supplementary triangulntion. 

/ 1 linear miles of supplementary traverse. 

82, Yield worlr, 

Almora Petaoliment, — Cttvijy (/) under 3Ir. J. C. Ross (Class II) 
officer and 6 survey ors completed 666 square miles 
of |-_mch onginal_ survey in shoots 62 B/NW and SW and 204 square miles 
of 2-mch verification survey (vegetation only) in sheet 62 B also 267 square 
miles of 3-inch verification surv'oy (vegetation only) in shoot 53 N 

Camp (S) under Mr. J. N. Kohli (U. S. S.) with one U. S. S. officer 
and 6 surveyors completed 487 square miles of f-inch original survey 
miles of ^-inch revision survey in shoots 62 B/NW, SW 
and SE and 143 square miles of 2-inch verification survey (vegetation 
only) in shoot 62 B. j \ t, 

r +1 Bur\’’oyod by those two camps comprised the upper basins 

01 the Goriganga and Darmaganga Rivers from the main Himalaya range 
northwards as far as the Tibetan border. The camps concentrated at 
^mora about 24th August and reached camp headquarters at Alilam and 
Bu mg about the lOtb Soptomhor. Transport as far as camp head- 
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quarters was partly by mules but mostly by Dotial and Dhanpuri coolies 
enlisted at Almora, and a few specially selected Niti and Miina coolies. 
The journey to the field was made during the end of the monsoon and for 
this reason several rivers were difficult to cross and conditions generally 
uncomfortable. By the loth September weather cleared up sufficiently 
for plane-tabling which continued till 15th November when the winter 
snowfalls commenced just as the work was completed. 

The area included the 3Iilam Glacier, the eastern flanks of the Nanda 
Devi basin, Nanda Not and Panch Chulhi peaks. A- number of glaciers 
measured by the Geological Survey between 1906 and 1911 wore remea- 
sured and most of them were found to have retreated — the Milam Glacier 
as much as 560 yards in 33 years. 

Many of the glaciers in this region are steep and broken and it 
was found exceptionally difficult not only to reach some of their upper 
basins but even to see them from a distance. The whole area was 
evacuated by the local inhabitants by the middle of October. 

Local coolies were largely employed for the high work and some of 
them proved to be good mountaineers. Specially selected experienced 
men from Mana and Niti were also used again and worked exceptionally 
well. 

To complete Almora district the valley of the Kuthi Yankti River 
still remains to he surveyed ; it is hoped that it will be possible to take 
up work in the autumn of 1040. 

Central India Detachment under Mr. T. M. C. Alexander (Class 
II) with headquarters at Ratlum, worked in the States of Central India 
and Eajputiina. 

Gavip (3) under Mr. K. A. Sheikh (Class II) with 10 surveyors 
completed 3,269 square miles of l-inch original survey in sheets 46 1 and 
M, in the States of Indore, Banswarn, Piploda, Eatlam, Sailana, Dewiis 
(senior), Dewas (^iunior), Jaora, Sitamau, Jbalawar, Partabgarh and 
Udaipur (ilewur), and the Jlandasor, Shajapur and Ujjain districts of 
Gwalior and Panth Piploda Chief Commissionership. 

Campy (4) under Jlr. M. W. Kalappa (U. S. S.) till December and 
then under Sir. T. M. C. Alexander, with 9 survej’Ors completed 3,008 
square miles of I-inch original survey in sheets 46 I and 31, in the States 
of Indore, Dewas (senior), Dewas (hinior), Dhar, Eatlam, Sailana, Jhabua, 
Kushalgarh, Banswara, and the Ujjain district of Gwalior. 

A Traivhig Campy under ti»e Detachment Officer with Surveyor 
Najraul Husain as Instructor, with 9 pupils and others under training 
as surveyors, completed 273 square miles of l-inch original survey in 
sheet 46 31/3, in the States of Eatlam, Sailana and Dhar and the Ujjain 
district of Gwalior. 

Caich-Morri boinidayy demarcation . — In addition to his other 
duties Mr. Alexander carried out the demarcation of 4 miles of boundary 
which had been the subject of a long standing dispute between Adhoi 
(3Iorri) and Shivlakha (Cutch) villages in sheet 41 I during January. 

The country surveyed in Central India comprises a rolling plateau 
sloping gently do-wnwards to the north-east, and descending more steeply 
in a scries of scarps and rarines to the south-west. The area includes 
the main watershed between the Chamhal to the north and the Mnhi 
River flowing south-westwards. The Chamhal basin is extensively culti- 
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^•ated tlttnigh llio i=oil is not deep and tljcrc are conKidcrabli* nrca^ of 
rock outcrt>p and stony va*te. tSballorv Wfll« ami tanks ^vith Iminl'; aro 
tinnicron‘<. The area drAndn^ into tho Main Uiver enn*-i«ls t>f spars'-ly 
wooded deeply ravined hills, and i" only ctiltimted in pitches near the 
ever f-hiftitifc lUilJ Intttncnt^. The stream*, dry tip for sevoml montliH 
every year and m ater hccoini’s rcarcc. The ctiniate is hot and malarious 
nntii the end of Novcttiher; the lieat in April »« severe ami di-oascs such 
ns smill pox and dysentery hecome prevah'nt at this time. 

D' Smitinttfion i‘t' oj It'iVef^'rs t>^lfpra]>h 

sfttf* 'Tss, — At the reque-'t of tin* lhvisif»na1 Wireless ICn^incer, Bombay, 
a surveyor w.as depnioi to lix by plane-table re^. ctinns the positions of 
Ibe receivin;^ an*! iransmittint; wirrlcs* *>iations locate^,! near Ijosbkar 
(G walior’i. 

.‘sfi ri'fy.—'T'Urveycr ^fnb^l. Ua..bidu*ldin consjiletrsl 72 stjiiare 
miles of rc-tiri’ey ts. K. of Bboi'’il city in sheet oo M. 'rids *nrrey ivn** 
n>-jnirc-i by tbo Stal*- for a military map to *uj>pJrment n rnidlir 

training map ma-le last year. 

,t/oj> — tfuTveyiir Mubd. Ua»biduddin roinpb'teti ph 
ffju.xre mile" of rt-inch verification survey of the Delhi fiiiide M.ap in 
sheet r>3 H. This was rc-'jtiircd for tb*- rt-i»sn<. of the Ouid** Map by 
So. 2 Jtr.iiiinf; Oillee 

/Vume Ui>rX-. — Mr. Mtjlid. /»- A. Quresld f*. S, S, ) carried out 
h20 fipiare miles of «upp!emenlarv* triati;TUt.atjt*n ami 71 linear miles of 
supplemenlar}* tr-averse in .-be. I Id K. 

/>r'iu'in'; .''Vctic'ii — During; the winter a small ilrawinp rcctiori 
remained at party beadquarters at Debr.a DCin employ, cbietly oji the 
mappin;' of Himllayan slo'ct*, Dr.iwirif; Udt-'’ corri'ctions to the C. I. 
and Sind sheets, and a rp cial map of Jlarwar, 

83. UCCC.'tS dtltics. — The party av.a« or^rnnired for rrei ss into o 
main sections, 

A’f». J under Mr. J. < *. Itoss Jl>. asss-^ted liy Mr, .1. X. 

Kobli fU. S. ?.), mapj-w'd the Ilim/ilaynn areas ntui aBo complelcirl the 
map of .Mnrvvar. 

-V<'. - .'sV,*fi'y,n tin b-r Mr. T. M. C Alexander (Class II>, mapjw'/J the 
areas purveyed by eamji (-1). 

So. .SV/-',Vni un'ler Mr, K. A, t?heil;b (Clasn H), Jna]>p<d the nreah 
f!Urvc 3 *ed by camp f.'S). 

'I'lie ilrnwinjj of tlm trainiu};' map of Bhopal w-.as bamli .J over Jo No. 2 
Dravrinj^ OiTicc. 


No. 20 (Cnntonraonls) Dotnclimout. 


'ir 





Jfr. 

3!f 


tv. M . M h r.. 1 1 1 1 e. .s\i 

V!, Ar -,ri, Jr-"-. »'• « X* 


- 84. Goiloral. — The det.arbsm-tit eurvoved r.anlonmrnt» and their 
b5?.ani on the IG-inch .and IM-incb scales respectively, in nceordnnce 
with the pro^ramnw npprovrd by the l-<i<;inecrdn-Cbief nml the Defence 
Departiiient. 

The h'eld censon commenced on tbo 17 tb October Ifi.'lH ntui closed on 
the 2 Utb May 1031 *, liehl be i<bpiart*’rn renminin^ at Deiira Dfln. 
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Personnel . — The field strength, excluding the officer in charge, rvaB 
2 U. S. officers and 31 Lower Subordinates, including 4 draftsmen, 4 
computers and 3 clerks employed at fiold headquarters. 

For varying periods, 1 traverser, 1 computer and 2 surveyors were 
attached to the detachment for work paid for out of extra-departmental 
funds. 

85. Areas surveyed. — 

IC-inch original siirvcy. 

Drigh Road Cantonment 

G4~inch original siirveg. 

Drigh Road Gantoument Bazar ... 

Kohat Cantonment Bazar 

16-inch rCBiirney. 

Kohat Cantonment 

Smlkot ,, ... ... ... 

64-inch rcsnrvcy. 

Sialkot Cantonment Bazars 

The above areas include overlap. 

Boundary and misccllancons survey. 

Bakloh (Rifle Range) boundary survey. 

Baklob Range points (12 points were fixed). 

Ambari Tea Estate, Debra Dun, boundorj' survey. 

86. Fieldwork was organized as follows: — 

Camp (i) with headquarters at Drigh Road under Mr. Bakhshi 
Harnam Singh (U. S. S.) with 8 suiu'cyore and 2 traversers completed 
the detail survey of Drigh Road and Kohat Cantonments, and the advance 
traversing and levelling of Bannu, Chorat, Dcra Ismail Khan and Fort 
Akrdgarh and Jholuin Cantonments. 

The traversiug of the estate boundary of the Ambari Tea Estate, 
Debra Dun, and an extension to the Kohat Cantonment were also 
completed. 

The position of the Wireless mast in the compound of the office of 
the Director General of OhsoiaatorioB, Poona, was fixed. 

One tindal was attached to the camp for training in plane-tabling. 

Gamp (6) with headquarters at Sialkot under Mr. A. Francis, 
(U. S. S.) with 8 surveyors and 2 traversers completed the detail surv'oy 
of Sirdkot Cantonment, and the advance traversing of Dalhousie and 
Jullundur Cantonments. 

This camp also completed the traversing of parts of the Allahabad and 
Cawnporo Cantonment boundaries, the Bakloh Cantonment (Rifle Range) 
and fixed range-finding points in Bakloh Cantonment. 

87. Traversing and Levelling. — 3*4 linear miles of traversing 
wore completed for the current season’s survey in Kohat Cantonment, 
and 295'3 linear miles of tr.avcrsing and lOl'O linear miles of levelling 
wore completed for next season’s survey in Bannu, Cherat, Dalhousie, 
Deni Ismail Khilu and Fort Akaigarh, Jhclum iiud Jullundur Cantonments, 


7,85G-0 acres. 
16'0 acres. 

r-8 „ 

3,179‘0 acres. 
7,608-8 „ 

170-2 acres. 
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The following traversing was also carried out: — 

(a) 2-0 linear miles, for the boundary survey of the Bakloli 
Cantonment (Rifle Range). 

(61 0-4 linear miles, for fixing 12 range-finding points in Bakloh 
Cantonment. 

(c) 3-9 linear miles in connection with the boundary alterations at 
Allahabad and Cawnpore. 

(cl) 20-1 linear miles, for the extra-departmental boundary survey 
of Ambari Tea Estate, Debra Dun. 

(e) 5'4 linear miles, for fixing the position of the Wireless mast 
in the compound of the Director General of Observatories, 
Poona. 

88. Recess duties. — Fair mapping was carried out by two sec- 
tions during the recess under Messrs. Bakhshi Harnam Singh (U. S. S.) 
and A. Francis (IT. S. S.), the former also supervised the computation 
section. 

A section of 4 draftsmen and 4 computers under the supervision 
of the officer in charge, was employed throughout the field season to 
deal with arrears of mapping and computation of the advance frame 
work. 

21 sheets on the 16-inch scale and 21 sheets on the 64-inch scale 
of *Cawapore, Drigh Road, Kohat, *‘Mardan, Peshawar and *RisSlpur 
Cantonments and Bazars were completed and sent for publication, 
while 26 sheets on the 16-iuch scale and 5 sheets on the 64-inch 
scale of Drigh Road, Kohat and Sialkot comprising the current season's 
mapping were partially completed. 

The computation of traversing and levelling carried out during the 
field season was also completed during recess. 


* Arreara mapping^. 
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VII.— SURVEY REPORTS, EASTERN CIRCLE. 

OrR^CTOP- — F- B- I-'-’ to 0-3-39. 

uiKliUi.UK. ■[i,5cut..ColonfJ T, M. M. Penney, from C-3-39. 

89. Summary. — ^Tbe units administered by the Eastern Circle 
n-ere Nos. 4, 5 and 12 Parties, and No. 5 Drawing OiTice. 

Owing to financial restrictions the field programme of all pai'ties was 
much curtailed. 

90. Areas surveyed. — 

250 square miles of J-inch original survey. ' 

-3,640 square miles of 1-inch original survey. 

4,701 square miles of triangulation. 

91. Survey operations in Sikkim State 

Work in connection with survey* operations in Sikkim State is 
described in No. 12 Part 3 ’'B report (p. 54). 

92. Training. — A training camp was formed at Barapuni near 
Shillong for the following officers: — 

Probationer, Class I Service ... ... One. 

Probationers, Class II Service ... ... Two. 

U. S. Officers (recently confirmed) ... ... Two. 

Two pupil surveyors were under instruction in No, 5 Drawing Office. 

93. Special. — An office copy section has been started in No. 12 
Party for maintenance of primary sheets. 

No. 4 Party. 

Ojjlcer in eharffc-.—htr. A. J. A. Drake, d.c.m. 

94. General. — Omng to financial stringency only a portion of the 
party took the field and continued surveys ou the 1-inch scale in 
Chninparan, D.arbhanga and Muzaflarpur districts of Bihur in sheet 72 F. 

No advance framework was undertaken, as it was anticipated that 
there would bo no field operations in 1039-40. 

Mr. U, D. Mnmgain (U, S. S.) in charge of the travorso computation 
was transferred in November and Mr. P. K. Chowdhury (U. S. S.) relieved 
him. The traversers were transferred to the Lahore Survey Detachment 
and ou completion of computations the comjnitcrs were transferred to 
the compilation section of No. 5 Drawing Office. 

Mr. J. C. Berry (Class II) with 4 surveyors complotcd the final ex- 
amination of the remaining 1-inch sheets, after the field personnel had 
loft. In Decombor. on the conclusion of this work the surve^mrs were 
transjorred to other units, while Mr. .T. C. Berry did miscellaneous work 
for No. 5 Dr.awing Office. 

Two (Class II) probationers and two (U. S. S.) officers received ad- 
ditional training in 1 -inch hill surveys, in the vicinity of the Sbillong- 
road, for a period of about 5 months, under the supervision of 
t. H. Sams, n.E., officer in charge, No. 12 Parri^, 
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Field headquarters remained at Shillong. Camp headquarters 'which 
opened at Xiaheria Sarai on the 13th I^ovembor, were moved to Muzaffarpur 
early in February and closed there on the 26th April. 

05. Personnel- — The field strength consisted of 2 Class II 
officers and 16 surveyors. 

96. Axeas surveyed. — 

2,076 square miles of 1-incb original survey. 

97. Field ■ro’ork was organised as follows: — 

Mr. N. X. Chuck 6 rbutt 3 ’- (Class II) with Mr. M. Alauddin (Class II) 
as Assistant Camp officer and 16 surveyors completed 2,076 square miles 
of original survey’ on the 1-inch scale in sheet 72 F in the Champaran, 
Darbhanga and Muzaffarpur districts of Bihar. 

The Director accompanied b^' the officer in charge inspected the 
field work in January and the officer in charge did n second inspection 
in March. 

98. DBSCriptiou of country. — The area under survey is a flat 
alluvial plain, intersected bj' rivers and innumerable natural drainage 
channels} it is well populated, highly cultivated, aud has numerous 
gardens and scattered trees. Although there were serious floods in 
North Bihar during the monsoon of 1938, there was little or no evidence 
of this when the party took the field in November and the survojmrs 
were able to commence work without delaj*. 

Kailway communications arc good and there are manj’- motorable 
roads throughout the area. 

99. IVIiscellaneous. — The prevailing diseases in the districts are 
lualaria and hookworm. The health of the camp was verj* good, the 
only serious illness being that of an inferior servant who was certified as 
unfit for further service of any kind. 

100. Recess duties. — Tlie nine 1-inch sheets survej’ed during 
the field season were fair mapped during recess bj' two sections under 
Messrs. N. N. Chuckerbutty and J. C. Berry (both Class II), 


No. 5 Party. 


OJHcer tn charge , — 


rCaplain I. H. K. Wileon, n.c., to 16-11-33 
J Jlr. y. W. Smith, from lC-lI-38 to S-12.3S. 

I ,T O. U, Trcaliam, V.D., from 9-12-38 to 23-12-38. 
,, F. W. Smith, froni 2-4-)2-3S. 


lOl. Gf-eneral. — Due to financial restrictions the provramme was 
curtailed to only 5 sheets on the 1-inch scale in the Ealpur district of the 
Central Provinces and Berur, the Sambalpur district of Orissa, and in the 
Chhattisgarh States (Eastern States Agency) in sheet 64 E. Contour- 
ing at 5 foot intervals was carried out in those areas of the 16-inch Air 
Survey Map of Jamshedpur, not contoured in season 1936-37". 

TrianguJation for topographical surve^’^ was carried out in the Chanda 
district of the Central Provinces and^ Berur and the Bastar State of the 
Eastern States Agency, in sheet 65 K. 
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The Party headquarters remained at Shillong- About 80 regular 
inferior servants had to be discharged ondng to the curtailniont of 
programme. 

102. Personnel. — The field strength consisted of 8 Class II 
ofGcers, 1 U. S. S. officer, 13 surveyors and 1 computer. 

103. Areas surveyed. — 

1,394 square miles of 1-inch original survey. 

10 square miles of contouring at 5 foot intervals. 

2,243 square miles of triangulation for 4-incli survey. 

lOdr. Field "work was organised as follows: — 

Camp (i). — The headquarters -n'cre at Saipur until 14tli January 
19.39 and afterwards at Kantabanji. Mr. H. H. Phillips {Class II) in 
charge assisted by Mr. A. R. Khan (U. S. S.) and 9 surveyors completed 
1,394 square miles of original survey on the 1-inch scale in sheet 64 L in 
Raipur district (C. P. and Borar), Sambalpur district (Orissa), and 
Knlahandi and Patna States (Eastern States). One siirveyor ^vas declared 
medically unfit to take the field on arrival at Raipur and was sent on leave; 
the camp was reinforced by 2 Burve 5 ’or 6 , one arriving on 20th December 
1938 and the other on 2nd January 1939. On completion of the work 
at Jamshedpur, the camp was further reinforced by 2 surveyors and one 
computer on 1st February. One surveyor was recalled to Shillong on 
11th February, and another surveyor was transferred to No. IS Party on 
24th March. 

Camiy (5). — Headquarters, Jamshedpur. Surveyor Go^'i^fl Prasad 
was in charge and ^vith one surveyor and one computer doing levelling 
completed the contouring at 5 foot intervals of 10 square miles in 6 com- 
plete sheets and parts of 5 others, of the IG-ioch Air Survey Jlap of 
Jamshedpur. 

TviangiLlation. — Messrs. D. J. Bagnall and N. L. Gupta (both 
Class II) completed the triangulation of 2,243 square miles in sheet Co A 
in Chanda distidct (C. P. and Berar) and Bastar State (Eastern States). 

105. Description of country. — ^The country consisted of open 
and wooded cultivated plains and thickly jungle covered plains and low 
hills with rocky outcrops. 

106. Miscellaneous. — Health iu the field was very fair consider- 
ing that the area was very malarious. 3Ir. Bagnall had a severe attack of 
mal.aria in December and was under medical treatment for 13 daj^s, while 
latcY in March and April he had further attacks which greatly retarded 
his progress. One surveyor also had a very severe attack of mnlaria. 
One kbalasi died of pneumonia in Khariar hospital. 

107. Recess duties. — The five J-inch sheets surveyed during the 
field season wore fair mapped under the supervision of Mr. B- N, Saha 
(Class II) assisted by !Mr. B. J. Bagnall (Class II). The compilation of 
rodtictions of the 16-inch Air Survey Map of Jamshedpur on 8-jnch, 
4-inch and 2-inch scales: and the correction of I -inch sheet No. 53 C 
were carried out under the supervision of Sir, B. N- Saha assisted bj' Mr. 
N. L. Gupta. 

Fair copies of the contouring of the 11 sheets of the lO-inch Air 
Survey* Map of Jamshedpur were prepared under the supervision of 
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lilr. B. N. Saha and supplied to the Tata Iron and Steel Co 3 ^. Ltd., 
Jamshedpur. 

Messrs. L. J. Baguall and K. L. Gupta computed their own 
triangulation. 


No. 12 Party. 

O^cer in char^r.— Captain K. II. Sams, ii.r.. 

1 08. General. — The surve 3 ’' operations of the party in sheets 77 L), 
78 A and TON included the survej* on the J-inch scale of part of Sikkim 
State and the completion of the survey of Chittagong district and Chitta- 
gong Hill Tracts of Bengal on the 1-inch and 1-inch scales. 

Triangulation for topographical Burvej' on the ^-inch scale was 
cairied otit in Sikkim St.ate from September to December 1938, and from 
March to ^lay 1939, in sheets 77 D and 78 A. 

A'erification Bnrvc 3 -s on the 1-inch scale in connection with the 
reissue of sheets were carried out in sheet 78 P. 

A maintenance section was organised and developed in furtherance 
of the recentH introduced maintenance policy'. 

The majority' of the partj' did not take the field, and the head- 
quarters remained in Shillong. 

109. Personnel. — The strength of the party was 1 Class I, 2 Class 
II, 5 Upper Subordinate officers on an average, and 23 Lower Sttbordi- 
nates. 

no. Ajreas surveyed. — 

176 square miles of 1-inch original survey. 

250 square miles of ^-inch original survej^. 

64 items of detail of verification survey*. 

2,458 square miles of triangulation for J-inch survey. 

111. Pield work; was organised ns follows; — 

Suo'vey camp. — Two 6 urve 3 ’ors completed 176 square miles of 
original survey on the 1-inch scale. This area comprised the remainder 
of sheet 79 N/9, which was partiall 3 '^ Burve 3 ’^ed last field season. 

The countr 3 ’ consisted of low denEel 3 ’^ forest-clad hills with an intri- 
cate system of 'ndlas and small areas of cultivated plains. Jifachd'n fixing.s 
had to be used extensively for work in the forest areas. 

Communications throughout were only fit for coolie transport which 
was caBil 3 ' obtainable. 

Health,. — ^The health in this camp remained good throughout the 
work. One local man emplo 3 ^ed as a khalasi fell from a macliCin. His 
injuries, thougli not serious, necessitated Iii.s removal to hospital. 

Sihkim triangrilation . — Lieut, L. H. Williams, R.E., (Class I) and 
Mr. A. Ahad (Class II) left Gangtok on 7th September 193S to start the 
triangulation. On 3 2th September, while camping at over 12,000 feet, 
Lieut, L. H. Williams w'as struck by lightning and had to be 
evacuated from the area. His place was taken b 3 ' Captain R. H. 
Sams, U.E, 

Mr, Abad completed 940 square miles of triangulation in sheet 78 A 
from September to December 3 938. 
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Captain H. H. Sam?, n.K., carried out the reconnaissanco of 750 equaro 
miles in sheet? 77 D and 78 A, btit iras unable to take any obBcr\’ntions 
due to the bad -weather, poor visibility and delays caused by disairection 
amonjT the transport coolies. 

The area rcmaininir incomploto in sheets 77 D and 78 A was triangu- 
lated by Mr. A. Ahad from Februarj* to Slay 1939. 

Garhwali khalasis, having experience of high Himalayan survey 
work, were transferred temporarily from Xo. 1 Party for the work. 

112- Description of cotintry. — The country consists of high 
precipitous mountains which average in height from 10,000 feet in the 
south to 20,000 feet in the north, and includes some of the highest and 
best known peaks of the Himalaj-as, such as Kanchonjunga 28,168, 
Patthiinri 23,385, Jong.song Pc.ak 24,472, Tlie Twins 24,114, Kabru 24,078, 
and Siniolchu 22,595. 

The valleys are mostly covered with dense jungle, which varies from 
tropica] forest growth iu the lower vallej's to fir and rhododendron up to 

12.000 feet. The lower valleys are infested with leeches. 

The altitude of the snow line in the autumn varies from 17,000 to 

18.000 feet, but iu the winter snow lies at 9,000 foot. 

The Tista River, rising from Pauhunri in the north, drains the whole 
of Sikkim. 

Weather . — The weather experienced during the triangulution in the 
autumn was extremely bad. The monsoon continued beyond the normal 
time and the winter snow .storms arrived early. It was onlt’ well after 
the middle of November that reasonably clear weather was experienced, 
but by then the cold and depth of soft snow in the higher regions 
prevented further work in north Sikkim, though triangulation was 
continued under extreme diflicultj’ in the soutbem area until the I7th 
December. 

In the spring, when the triangulation was continued the weather 
improved slightly during March, but some very heavy falls of snow -were 
experienced: it however further improved up to May when the work was 
completed. 

SiJckhn survey. — Mr. A. Ahad (Class II) with Mr. J. K. Kohli (U. S. S.) 
aud 6 suiveyors completed 250 square miles of original survey on the 
^-inch scale iu sheets 77 D and 78 A. 

This camp reached Gangtok on 1st August and proceeded direct to 
ihe north of Sikkim, where tlio survey was started out of reach of the 
main monsoon weather. The camp is still in the field and is not expect- 
ed to complete its work till April 1940- 

Trai')}ii}y ca'tniJ - — During October a training camp was formed at 
Barapuni under Mr. J. McCraken (Class I), in charge of No. 5 Drawing 
Ofiice, for the training in hill plane-tabling on the 1-inch scale, of the 
following officers:— Lieut. Gurdip Singh, i.A. (Class 1) of No. 5 Party, 
Messrs. Snresh Prasad, R. L. Ghei (both Class 11), Jagan Nath and 
K. K. Sahai (both U. S. S.) of No. 4 Party. 

Captain R. H. Sams, R.E., took over charge of the camp on 14th 
November. The camp was closed on lltb March. 

113. Hecess duties. — The party was organised in two draw- 
ing sections under Messrs. H. H. Phillips (Claes II) and J, R. Chibbar 
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(U. S. S.). Messrs. A. Ahad (Class II) and S. B. P. Mathur (U. S. S.) 
also held charge of drawing sections for part of recess. 

Mr. Hari Singh (U. S. S. ) had charge of the newly formed main- 
tenance section. 

The one 1-inch sheet, the surve 5 ’' of which was completed during the 
season, was fair mapped, and the computations for the Sikkim triangula- 
tion were completed. 

In addition three i-inch sheets were fair drawn, while the process of 
getting :J-inch sheets on to separate originals was completed for six sheets. 



VIII.—SURVEY REPORTS, INEEPENEENT PARTIES. 


114;. 2so, G (South ludiii) and Burma Survey Independent Parties 
are administered directly by the Surveyor General. Their niappiug^ and 
survey areas are approximately the same .as those of the former Southern 
and Burma Circles respectively, 'aboUshe<l in 1932. 


No. 6 (South. India) Party. 


f .Major G. tV. Gemmell, i.a., to 6 C.39. 

OP'tr^r in chnrn^ J JJarihan lyor, from 7-C-39 to 30-7-39 and from 

~ ' j Mr. G. X. yatc'!aH, from 31-7-39 to 13-8-39. 

I Captain 1. H. G tVilson, n.r., from SO.9-39. 


19-s-sa to i;9-9-;j9, 


115- G-eiieral. — Tlie Party completed its programme of 1 -inch 
topographical .surveys in Bombay, Kolhapur State and the Deccan States 
and triangulation in the same Province and States for the control of 
next season’s l-inch snrve 3 '. Field tvork commenced at the beginning 
of November 193S, and personnel engaged on it had Teturiicd to recess 
in Bangalore bj’ the middle of April 1939. In addition to the above, 
correction surv'cy ivas carried out bj' 2 sur%- 03 'ors in and around 
Ootacaniund in the Nilgiri district of Madras. Work coTnmonced in tlio 
middle of Fobruar 3 ' and continued till the end of June. The parl 3 ' was 
administered throughout the season from Bangalore. The ollicer in 
charge made tours of inspection in December 193S, Februaiy, March 
and April 1939. 

116. Personnel. — l Ckass I, 4 Class II and 0 U, S. S. ofliccr.s, 
49 surY 03 'ors, 5 draftsmen, 2 computers and 5 clerks. 2 Class II and 
1 U. S. S. oflicers and 28 siirve 3 *or 8 rverc emplo 3 'ed in the field and on 
mapping on their return. The remainder were emploj'od on mapping 
and miscellaneous drandug and computing throughout the 3 ’enr. 

117. Areas surveyed 

2 71 square miles of 2-inch correction surve 3 *. 

4,uGl square miles of 1-inch supplement ar 3 ' surve 3 '. 

4,5G1 square miles of trinngulation. 

118. Field work n’as organize*! as follows: — 

Cami> (7). — ifr. B. N. Murthy (Cla-^s II) and J3 survejmrs carried 
out the 1-inch supplementary Burve 3 ’’ of 2,278 squaie miles of Belgaitm 
and Bijapur districts of Bomba 3 ' and of the Deccan States in sheet 47 P. 

Camp (2). — 3Ir. P. A. Thomas (Class II) and 13 surveyors carried 
out the 1-inch supplomentar 3 ' survey of 2,283 square jniles of Belgania 
and Bijiipur districts of Bombay, of Kolhiipur State and of the Deccan 
States in sheet 47 P. 

Correction szirvep was carrietl out b 3 ’ 2 hUrve 3 'orE under the direct 
orders of the ofiicer in charge of the party. 

2'riarignlai ion. — Mr. Id. A. Faruquie (U. S. S.) was detailed for the 
reconnaissance and -<■ . - area of 4,5G1 square miles in 

Belgaum and Satara ■ ■ ", ■ ' 1 " State and the Deccan States in 

sheet 47 L. 
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119. Description of coxmtry. — The cowntTj- covered by 1-inch 
BUpplementarj' Bur\'ej’ is open undulating plateau with occasional hills 
and ridges and presented no serious difiiculties, technical or otherwise. 
The Kistna and Ghatprabha Kivors flow from west to east through the 
middle of the area but are of little value for irrigation. Both have cut 
themselves deep water courses which ofler an obstacle to communication 
from north to south and the Belgaum-Bijupur road which spans them by 
two low level bridges affords the only crossings in the sheets surveyed. 
North and south of both river basins the ground rises gently. Lateral 
communications are on the whole good altho\igh many roads are in a 
bad state of repair. Such irrigation ns there is, is mostly from wells 
which arc generally lined or in rock. There is a considerable number 
of these in the two river basins; and oven on the higher parts of the 
plateau, though there arc fewer wells, there is a good B\ippl3’^ of Bub-Boil 
water. After two years of drotight the area had good rains early in the 
year. The hills and ridges arc generally flat topped with terraced 
Bcarps. The higher p.arts of the plateau often give waj" ahruptlj’ to a 
belt of rugged stonj’ and broken countr^^ with little cultivation hut fair 
grazing which leads steoplj" down to the cultivated plains below. This 
was the only type of country’ in which anj* dilBcultj’ was experienced. 

120. AXisceUanGOUS. — A few cases of guinea worm occurred 
among khalasis. One kbalasi was bitten bj’ a snake and was permitted 
to return to his home. Otherwise the health of the party was excellent 
and there were no cases of relapse among any of the surveyors who had 
Buffered so severely from malaria in previous seasons in the Agoncj' 
portions of Madras and Orissa. 

121. Hecess duties. — Two Primaty Mapping Sections under 
Messrs. B. N. Murthy and P, A. Thomas (both Class II) completed the 
fair mapping of the 16 ono-iuch eheets thej”^ had been responsible for 
surveying in the field season. ^Ir. N. S. Harihara Iyer (Class II) 
remained in charge of the Drawing Section until he assumed charge of 
the party. He was relieved hy 5lr. E. N, Natosan (Class JI) who 
continued the compiled mapping and miscellaneous work of this section 
and was assisted bj- Messrs. II. N. Murti Eao, i^f. L. Kohli, M. A. Azim, 
and ^1. W. ICalappa (all U. S. . S.). Mr. A. Shamanna (U. S. S.) in 
charge of the Computing Section computed tlio season’s triangulation 
and continued with the classification, binding and arrangement of old 
computations. 


Burma Survey Party. 

OJfiecr in cfiarrje . — Sfnjor H. W. Wriglit, n.c. 

122. General, — The J^ear %vas a diflicult one for the party The 
framework and fair drawing unfinished in the p^o^'ious year had to bo 
made good during the open season under report; a largo proportion 
of the supervising stafi' had been recently transferred and was now to 
Burma field conditions. Civil unrest and the outbreak of plague in 
Tharrawaddy district were disqviieting clomonts during the open 
season. 
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During tlie year original records for departmental topographical 
surveys and maps were received from the Survey of India ofliccs iu India, 
also records of Burma reserved forest suia eys and Burma cantonment 
surveys. The check and storage of these records was put in hand. 

Close liaison was established with the Burma Land Eccords 
Department, and the latter have adopted many Survey of India technical 
methods. A beginning was made b 3 ’ the Land Kecords Department field 
stafl’ using modern Burma Survey’ Party theodolite traverse. 

Arrangements were concluded with Headquarters, Armj^^ iu Burma, 
for the interchange of intelligence information and discussions were 
initiated in connection with Burma cantonment survej^ work and the 
cmploj'ment of Burman soldier survo 3 'or 6 , in the future. 

The Burmanisatiou of the Lower Subordinate service in the Burma 
Surve 3 ’' Part 3 ' continued and the Government of Burma sanctioned the 
creation of supernumerary appointments for Burman Class II and Upper 
Subordinate officers. 

123. Personnel. — Field strength varied due to a hea%’ 3 ' incidence 
of sickness, mostly malaria, but on an average was ! Class I, 3 Class II 
and 4 U. S. S. officers, 31 survo 3 *or 6 and 2 computers. In addition, a 
Drawing Section under a Class II officer with 2 U. S. S. officers, 1 2 
surveyors, 14 draftsmen, 1 clerk and 1 map record clerk and 5 clerks 
and 1 store-keeper of party headquarters remained in Ma 3 ’m 3 'o through- 
out the year. 

124. Areas snrveyed — 

888 square miles of triangulation for 1-inch survey's. 

375 linear miles of tlieodolitc traversing for 1-inch Burve 3 's. 

51 linear miles of theodolite traversing for forest Burve 3 T 8 . 

1,798 square miles of 1-inch original survey. 

145 square miles of 11-inch original surve 3 ' for publication 
on 1-inch scale, 

480 square miles of 1-inch supplementnr}’’ su^ve 3 ^ 

137 square miles of 11-inch supplementary surve 3 ’ for pub- 
lication on 1-inch scale. 

12 square miles of 4, 6 and 8-inch forest survc 3 '. 

145 square miles of 1-inch revision surve 3 '. 

54 square miles of 4-iuch revision sxirve 3 '. 

215 square miles of verification, and 6 urve 3 ’' in modern stylo, 
of vegetation. 

50 square miles of surve 3 ' in modern stjdo of vegetation. 

16 square miles of incorporation of vegetation and perennial 
water information in reserved forest areas the surve 3 ’’ 
of which has alread 3 ' been reported. 

17 linear miles of reserved forest boundar 3 ' p!uno-tah!o 
traverse on 4-incU scale. 

125. Pield work was organized as follows: — 

Damp (7). — Jlr. H. 31. Critchell fCIass III assisted h\' U On Ba, 
A.T.M., (U. S. S,1 with Afr. V. W. H. Raphael, (U. S. S.), and a maximum of 
IS Eutweyora completed 1.098 square miles of 1-inch original surx'C 3 % 145 
square miles of 14-inch original survey for publication on 1-iuch scale, 
248 square miles of 1-inch supplementary Bnrvo 3 ^, 137 square miles of 
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li-inch Bvipplenientnry swrvoy for publication on 1-inch scale, 53 square 
miles of 1-inch revision survey and 16 square miles of 1-inch survey of 
vegetation, etc. in sheets 85 O and 94 B in Hcny.adn, Pegu, Tharrawaddy 
and Toungoo districts. 

Camp — !5Ir. C. T. Hurley (Class II) with a maximum of II 
surveyors completed 700 square miles of l-incli original survey, 232 
square miles of 1-inch supplementary Burvej* and 12 square miles of 
original largo scale reserved forest survey, 92 square miles of 1-inch 
revision survey. IT linear miles of reserved forest boundary traverse and 
50 square miles of 1-inch survey of vegetation in modern style in sheet 
85 X in Hen^iada, Prome and Thanratvaddy districts. 

Camjy (S) or J^ramcicork camp. — Mr. F. JI. Hatvley (Class II) with 
headquarters at Betpadan. with 2 IT. S. S. oflicers one of whom, Mr. A. K. 
Tal.apatra took over ch.arge of the camp on 23rd Jleceinbor 1938 and 7 
lower subordinates including 2 computers completed 888 square miles of 
triangulation in sheet 94 B in Toungoo and Salween districts and in 
Karenni; 3 surveyors from this catnp wore transferred to plane-tabling 
in the second week of February. Thej” also ran connection triangulation 
series across sheets 94 A and 85 31, and carried out 426 linear miles of 
theodolite traversing in sheets 85 N and O, 94 B and C in Honzadn, 
Pegu, Promo, Thnrrawnddj* and Toungoo districts. Of this 51 linear 
miles were botmdary traverses of the following reserved forests, 
Taukkyan, Thakolan, Satthwa in sheet 85 M, Chaungzauk, and Kyatgyi 
in sheet 85 N in Henzada and Tharrawaddy districts. 

Observation of the b.-ilnnce of the 1937-38 framework programme 
required for the 1938-39 plane-tabling programino was completed and 
computed in time for use by surveyors. 

Experimental work on aneroid barometer heights and plane-table 
levelling was also undertaken late in March in sheet 94 B in the Pe>TU 
district. 

During recess 1938 1-inch scale reductions of 4-inch scale Reserved 
Forest inap.s were printed in blue on the plane-table sections for comple- 
tion of survey and inking in full colours in the field. 

Incoinpleto surveys by late Xo. 11 Parl 3 ’, Survey' of India, of the 
period of the 1930-31 Burma Rebellion were used after revision and 
completion on the ground. 

126. Description of country. — The area survo^’od is clnsBifmblo 
in three general categories; forested hills; flat rice fields with manj"- 
verdurous villages and small towns; and the open 0 to S-inilo wide 
bod of the Irmwaddj^ River, which floods this cultivated tract annually 
and shifts its course during each monsoon by appreciable amounts. 

127. Miscellaneous. — Malaria was particularly bad at the be- 
ginning of the se.ason; for example, out of eight snrvojmrs in 94 B/2 six 
went sick and two had to bo withdrawn and replaced: five inferior 
servants died. 

128. Hecoss period. — —The fair mapping of all 11 sheets survo^^od 
were completed epocinlli’- in time to provide maps for the rcBottlomout of 
Tharrawaddy district; the Drawing Section, increased in strength, under 
3Ir. A. F. 3furphy (Class II) completed the fair mapping of 6 sheets of 
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tho 1938 survey programme and carried out the preparation of colour 
patterns and grid originals, reissue work, compiled mapping, mainten- 
ance of ofBcc copies and map record and issue duties. 

Mr, A. K. Talapatra (U. S. S.) was in charge of framework compu- 
tations and the preparation of csistiug departmental and Land Records 
Department material for use in 1939-40 field operations. 

Mr. F, M, Hawley supervised the work of two lower subordinates 
who carried out 54 square miles of revision survey-' on the 4-inch scale, in 
sheets 93 B and C in Mandalay district, for a new edition of the Maym 3 'o 
Guide Map. He was also in charge of 215 square miles of verification 
and modern stjdo surveys of vegetation in K 3 muk 6 e, Slandalay and 
Sagaing districts in sheet 84 O and in the Northern Shan States in sheets 
93 E and F. 

Mcissucs of maps. A provisional reissue programme was drawn 
up for more than a thousand sheets covering the whole of Burma. In 
future the policj- will be to reissue maps so far ns possible when copies 
of the existing stock are seriously out of date, rather than to wait till the 
stock has been exhausted, as has been the practice hitherto. 
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rs MISCELIiANEOtJS SUmTCY REPORTS. 


No. 15 Party (Triangiilation and EovelUng:). 


1.1 r' 


/fAr'ain J. O. B.r.. tr* "t.? 3'.' 

) rr-arffl-.*:'! I.y I>. IJ. 11. frr>t-i "12 3? tr. 2-1 St>. 

K.T. 1,. I’-.-fT.-r.. 1. r., ?- 1 3" to 35. 

( CXAter- he! 1 !,y l». n. fr.':o 


129. Tlio liifjb precision levelling done liy this is ticscrihcil 

in jmra, 4G, 

iVcont/ari; J.rveUiufj. — I'-V ttiilos of secondary levcllint! (one leveller 
takinp 2 sots of obBcrvattons nt e.ach st-ntionl ^vere carrie*! out for the 
Calcutta Corporatitui from Calcutta laVi Kulti and lieliajjhata Hridpo 
llaituay Station to Duin-I^nni in conuecti<*n \\ith l^r. PeyV Ktilti oul-fall 
echcine. 


Tertinrtf LfVfUinr}. ll-t niiles tUmhh' terti.arj*, OT tnilet- p.artal and 

control leveltin}; ami 2.051! miles rinfjh- t« rtiara' IcvelHnf; ivere cxeculctl 
in Ho.sbi.urpur and Julhindur tiit-trict.s an/1 ICnpOrtliaKa States for I’linjnb 
Irri {Ration. 


Training School, Dobra Diin. 

, fCl»r?r J,M t-y l>. t;. Tl. t-Tr-tt-i? 

ft. T. WjaTt, \ v., Tt-rt 

^130. CldFft J1 /‘ro^nt loncr.s. — ICicbt probationers avere n]>polntctl 
in November JO.'JS. Tl/ey avere put thri'jj^'b n ronrst* of plane-tablin'; 
on a lar/jc fc.alo and then on the 4-incb .and 2-iiirh sc.alos ajtd sborll 
jxiriods were allotted to tri.aii^ul.ation. travorsinj;, hnelHno, astronomy 
nnrl computations etc. 

Pnrinfr tbo recess tbey received further instrnetion in computin}; 
and -nent tbrongb a course in /Ir.awint;. roprt'dtietion and other hr.anches 
of Riirvey work. 



FART 4.— MAP PUBLICATION AND OFFICE WORK. 


From 1st April 1938 to 31st March 1939. 

X.--INTRODUCTION AND PERSONNEL. 

131. Index maps C to G. at the eud of this Keport, form 
the most important adjunct to Part as they show the progress of 
publication to d.ite for all standard series of modern maps, excluding 
transfroutier work. 

132. Letter press, — Apart from Sections A’ ^Introduction) and 
A'/r (the annual report of the Mathejuatical Instrument Ollice). Part is 
divided into tiiree main Sections: — 

Seciioti XI shows all publications and map issues for the year. 

Section XII shows all the fair drawing, whether comnleted for 
publication or still in hand, curried out by the 
various drawing otiices and field parties. 

Section XIII describes the work of the printing and miscellaneous 
offices, excluding that of the Computing and Tidal 
Partj". whose work is of a geodetic character and is 
published in full in the annual Geodetic Report. 

183. Map Publication Policy. — When the present programme 
of modern surveys was inaugurated in 1905 it was contemplated that the 
whole of India would be survej’ed and mapped in 25 years and that 
thereafter revision surveys covering the greater part of the countrj' 
would take place at regtilar intervals of about the same period. 

^ In publishing a new map the general policy has been to print sufficient 
copies to last for about ten years, and on exhaustion of this stock a fresh 
edition has been brought out incorporating such changes as have been 
collected from extra-departmental sources of information. As, however, 
it is in most cases quite impossible to foresee the demand for a particular 
map O'ver a long period the practice has been to print standard sized 
editions, generally 500, of all but the more popular topographical maps. 
In some instances where the demand has been small a large proportion 
of the original edition is still unsold and is seriously out of date. 

The Great War and financial restrictions have delayed the original 
programme of surveying and mapping and a large part of it is still 
unfinished, but at the same time many of the modern maps published 
shortly after 1905 are now out of date. 

Recently there has been a demand for up to date editions of maps at 
more frequent intervals; and this has necessitated an examination of the 
existing procedure with a view to simplifying and accelerating it. So far 
no definite decisions have been made ns to future policy, but tbo general 
lines upon which investigation is being carried out are indicated below. 

Dp to the 'present year it has been customary to draw on the same 
original, details^ which appear in black, blue and red lines on the published 
map. This original is photographed and three identical duplicates 
are made of the photographic negative. From these a negative is made 
for each colour by ‘duffing’ or painting out all the work to appear in the 
other two colours. Thi.c process of separating colours is slow and ex- 
pensive and gcner.illy has to be repeated for each tiew edition as the 
plate glasses on which the separate negatives are made are cleaned ofl' 
after the map is published. It possesses however tb f'Tif’* advantage 



I’KnsoKNnr,. 


OR 


of ctiablijjg tho <!it!'eroTit coUmrsi to he printed in e.vect rogiRlrntion. 
Clonnin}^ otV the nej^.ttivcR 1" necesRrtry tf* ovoid lochitij? ttp t\ Inrpo 
rttnoniit of Capitol in plate '^las-e-' atid to ceonomiRo in hpace. 

A ver}* ohviutit? ^ ivinii in time atjd <'Xpe!ne c'>nld be tnade if, instcini 
of drawing work on one original for printing in three c<.ibmr.<, a ‘■eparale 
original ^\orc drawn for each ecdottr. The drawing paper, however, 
which ha*; hitherto heett U'-ed for originai*-. <lt*>lorl‘' con‘*iderni)ly whenever 
it ip ‘•ahject'-d to clini (tic chatige- and t-o (nakv"- corroet rogi'-tmlion in 
printing frtnn liiiri'rent twiginnlR iinpo-^-ihle, 

Cotr^iderahle rc'enrch ha*- therefore during the la-t two year^ been 
directed toward*; tinning n tir.twing inati-rial whicli c.m he relied on 
not to (ihtcirJ; .and •■(•ver.il tnaterial*' which .ipjcar to havi' po*-»>ihilitie*> 
are being testcfl laith in Itniia atui in linoP-jnd 

In addition to acn-h rating rcpn*dnetion the u-^e of -ejnrate original 
permits of more <lr.uight*'tnen heitig «'tjijdoyed at the ‘■aine time in «ir.atviFig 
slicet® which are \ery nrgi iuly n'.piircd 

A fnrthcr FitiipliMralion \%onl>i he the elitTiinatinn tn one colour fr(>in 
puhli<heil iiiap« by the depiction in hlaek *»r all detail now phown in 
re 1. Thi* !•* in line with prnetic** in V'ngl tnd and rd^ewhere. ntnl the 
HUc-tion <if it** liitiity for map'- of Indit i** now being con‘-idered. 
l-^peritnenta! *«liect*' »‘hot\'f!ig thi*; .ttid other pri'pO'**'^! modification*; have 
been printed and <li-trihntc.i for opinioti among the ci\ it and tjnlitarv 
atithoritiec concerned 

134 . Porsounol 

Ctilciittn. Dlrcelor, Map PnbUcatton, 

Cotonet I-' B S''Ot.t, I.A . 

Bt--CoI. L. II. Jacheon. I.A . from JlB-G-afl to B3-10.06 
Cofone? O. Slater. r,r.C . from B-t-lO-GO 

rVnV/ — Mr r U. t.. 


-Vo. / Urtm-intj ffjjirr. 
rt C. l, ft. t t , Ct 

.» 'tr. I*, t!. OriM*. f re “rt Cl-*. H*' t o.' ^ 

.. M. M. 'If !ilo-, w.i , Jr.- 'll g* r.*.-' 

It f. b Jf frr ... I C.', t., rsi • 

.. .. J. C, .*•; n. If . 

. C7-va.' jst In •’it-te’.'.* 

.. .. n. N. t <_■ r II fl,^ 

ff-' I I.f f."' tr. t<i t-' ' 
*. t. f*. 1*. ft lOr.-r I'*r*, t*i 

.. .. t>. N. P j'.j. f r- i.i J .l.r. I. 

.. .. .\, I! OT»~.te i, n % , ft .:i »; j’ -s 

ri .. .’Ff. >!. Oir-jf.i'lrj , ft A.,i ■ *•> 

*• I f.—T- ir.i 

>. ,, JI, Kl i!) r I** r, r... an I 

■ . V. .. 

■ > K IiJiflr. t/. C t ■.'< .c ] 

fe-..*. i;*. 

V.S. K/vtif 1 --H (. ti-irnO * Jlsi. tar-j 
.1 f. l*rA*';l f'J.in Jra C'-ri r 

.. tjfrio f‘3”-) ! 

.. Ana flat. ir» .Ms-jli-l 

.. pj 0!, 1 (r, „i .n.S C-i 

., l.i.ii !r:i Cl T.'./'r;'’'-, )• «- 

,, Alnrii K'lt-t- .'-<•0 , It 

%• ... It n 3 t-'.a 

♦ . .'ec-n ItA ( I ill! Ha .Saiw 

i:uj/rariuff 0/;frr. 

A» it* J* t 

I. } - f. . Hrn/i 

t . . frrj»a So 21*1'’ %** 

(f, J. aShftU. OfTi?. UtxA rrsrr^Yrr ' 

f r >»M V tr. 
f'ti'l IfttTn 


<' .< Mclp-r., 

'* t I.* C. * t\ 3 3Cr'-r*o*'. *t r , r r . 

tr-rt-mae 

, Cij 'a'n I . A K t\ilt R, J'.r.. 

In trs ;A.te 

l'l« 1,^ J .1 at>-<'.rA; 

*a - — t’i ' It' r - -j-s . Ce-RR 

, It M^ri-r. ttfTe Mbpst''*, ri-' -.O , 

t*" u* 

. ) K \flp5iit*', *'Iara.-pr, I'i.ftfi,, 

rr.on Ca.f.r.a, 

f. it Mi.rif'*p, tfsTvaerr, l.UI.e.. 

.... . Itpro r'l.I.r.-i to plsi.ST 

. U. I. ItpT, A«'0 Marsp-r. 

.. It 15. I'l.V.lii t, O'tk-. -ttf,!. Jianarpr htOio 
t.- I" anl (lOrA P-C .".a’ 

i.Vroitf flint IfKiir i>ij\rr, 

II I . .»!r. t). N. l.t til 

.. fi?,-C‘.x|. f. ft, Jari rt I, a.. 

fn -i n.l'o As tf, 5t 111 
I.t.-Li.i O .*"Iatc. H I fc.r., 

., , .. St-lOA'l 1.1 2.t.s;i, 

.. 'Jr. (t .V . J '<jtl.f -If. f.-t-fi .1 f.f 1, 

Miithfiiinitcnt IilKtrHUirnt iijjlvr. 
'•r It.C, Ma!' liu, r r v a . r.1: Mx! . sfic 

tn-ni IMImIP. 

„ -\, I.Sr-4t, Jl. Oftl.- .Stll-Sl, 

Irotii 50 A 3s trt 23.10 JtS 
I. •• .V***t. pitrsll. from 2 1. 10-3*! 

to sti-n.sp. 

llo . irn.'l .'ll n,.' .lii(!r. i,t lliP Km. It 

t*t,II-hper.fUnl aLMoetl. .att| U. 
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PERBOKNEL. 


Dehra Dun. Director, Geodetic 

Branch. 

Colonel C, il. Thompson, I.A., 

to 20-7-38. 

Lt.-Col. E. O. Wheeler, M.O., 

from 21-7-38 to 28-2-39. 
Ijt.-Ool. E. ^ Glennie, D.S.O.. 

from 1-3-30. 

JVo. 2 J>r(tirim/ 0//lcc. 

O.C. Jlr. D, K. llennict, M.r.-r.., to 24-12.35. 

„ F. H. Grant, from 2,V12-SS. 

Jt ,, Jloqnirauddin An'ari, c J.. 

,, ,, Jugal Boliari Lai, to r-H-3S. 

,, ,, K. C. Gosain, 1).a, 

i-'ere.'t/ O/ficc. 

JJ C. ». Mr. F. 4V, Smith, to 23-12-3S- 
,, ,, ,, J. L. Sahgal, from 24-12415. 

U.S. „ G. Kay. 

Coinj)ntiii{i i-O TitUil Parff/. 

O.C. Major G. Boinford, n.i;., to lC.3.3t>. 

„ Copt, C. A. Biddiff, R.E,, from 17-3-39. 

Photp.-^mco, Sect'urH. 

Mr. dl. J. PoycltoM, 

LrttfrprfKS Printina Section. 

Mr. H. H. Williams, to 2-1-39 and from 3-3-39. 

I, Kali Pado Bhattaeliaricc, from 3-1-39 

to 2-3-39, 

Simla. Director, Frontier Circle. 

Colonel J. D. Campbell, D.S.O., 

to 18-2-39. 

Lt. -Colonel W. J, Norman, M.O., R.B., 
from 19-2-39. 

Ko, O J)rnivin(f O/Jccc. 

O.C. Captain D. 1!, O, TlucJcrcoH, n.E., 

to 3-11-3S. 

,, Lt. -Colonel >V, J. >Corninn, M.c.» R,r., 

from ‘Ml-CSto C-3-CD, 
I, Captain D. M. Clcnscntr, n.E., fromT'S^SO. 

Scnrr.T SrcrioN. 

II Rai Saliib Ghuni l*al Kapur. 

„ Mr- R. K, Jturthp, to ir-t'5S- 

„ 31, D. Jfangla, d.a, 

,1 ,1 M. R. Knir, n.A.* from 6-S-5S, 

„ ,, Gbulam Haider Kban, from 17-10-55. 

U.S. ,, Ghuinm Ha*an. 
ff KliU'hal Klian. 

,, „ G. G. ». A., to 21-10-39. 

Au\!t Section. 

?ila5®'^ T. A. Wbitmarsh, II, D., to 25-10-3S, 
S/Cdf. J. G. Wilfon, OfTg. 11. D,, from 2G-IO-S9. 


Shillong. Director. Eastern 

Circle. 

Colonel P. J. M. Kinpr, to 29-5-38. 

„ F. B. Scott, I. A. from 30-S-38 

to 5-3-39, 

Ijt.-Oolonel T. M. M. Penney, 

from e-3-30. 

.Yr>. ,-5 X>rnwittg Office. 

O.C. 3tr, John McCrakcn, H.n.i:., to 23-12.38. 

,, ,, C. H. Treoliam, v.ti., from 24.12-35. 

V.S. „ J. H. Cliibtar, to 30-1-33. 

„ ., M. .M. Shah, to 2J-2-S9. 

„ „ Moiiabat Ali, from 1-10-33. 

,, ,, A. K. Maitra, b.a. 

,, ,, MoratTur Has-iin, c.l!., from 1-12-33. 

Bangalore, no. 6 (South India) 

Party, 

O.C. dlajor G. W. Gcmmoll, I, A. 

I Lieol. R. C. A. Edge, jt.E,, to C-B-SS. 

ZJ Mr. N, S. Jlarihara lyor, 

„ ,, E. M. Kates-an, s.a. 

,, ,, B. K, .Murthy, n.so., from 13-438. 

„ „ M. K. Knir, b.a., to 22-7-33. 

,, „ P. A. Thomas. 

U.S. „ H. Xarasimha Mnrti Kao, B.A. 

„ ,, J. A. Cabral, to 4-1-39. 

„ „ Mohabat Lai Kohli. 

,, ,, Muhamm-ad Abdnl Arim, art,, I.D.B.lt. 

„ „ K. B. Muthanna, to 2-0-SS. 

„ ., B. n. Kattappa, to 21-10.33. 

,, ,, A, Shamaana, 

,, „ M. W. Knlappa, B.A. , from 20-1-39. 

,, ,, M. A, Faraquio, b.a. 

Maymyo . Burma Survey Party. 

O.C, Major G. F. Ileancy, R.i:., to 16-44!S. 

,, „ 11. W. Wright, K.E,, from 17-1-33. 

II Mr. A. F. Morphy. 

„ „ H. M. Critchell. 

,, ,, 0. T. Unrlcy, from lGA-33. 

,, ,, F. M. Haivley, from 8-4-33. 

U.S. „ A. K. Sen Gnpta, c.ri., to 2-1-39. 

.. „ H. K. Kar. 

,, ff A. K. Talapatrij P,A. 

,, Mnlwmmad ilttstafa. 

„ U On Ha, A. T. M. 

Mr. S. K. Gulw, 

„ »i Rapliaol. from 2-10^. 
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XI.— PUBLICATIONS ANU ISSUES. 

135. Publications. — The publicatione of the Department for the 
year are shown in the following three t.ables, of which Table I shows map 
publications at the various presses, Table 11 shows the progress made in 
publication of modern topographical and geographical maps, and Table III 
shows the more important letterpress publications. 

Table l.(a ) — Maps published at Calcutta, during the year 1938-39. 


Cli\Es of maps. 




ItCVlBCd 



New 

editions. 

Number of 

Scale. 1 

pnblica- ! 

new edi- 

copies 


tions. 

1 

tions and 
reprints.] 

printed. 


Value. 

Its. 


GENERAL MAPS. 
Maps of India 

GEOGRAPHICAL MAPS. 

India and Adjacent Countries 
Series 

Carte Internationale du Monde 
TOPOGRAPHICAL MAPS. 
Quarter-inch, Modem ... 

„ (Prely.) 

„ (Provl.) 

Half-inch, Modem 
One-inch, Modem 
„ (Prely.) 

„ (ProTl.l 

Old style maps ... 

SPECIAL MAPS. 
Provincial maps ... 

City & Town Guide maps 
Index maps ... 
MisccllaneouB maps 


Deparlmrnial. 


Various 

1 

R 

10,845 

; 20.527 

\ 

; ) 

1 1:1 million 


18 

0,247 

1 

] 9.148 

) •• ! 


10 

4,423 

i 9,140 

l"—-i miles! 

8 , 

22 

18,004 

[ 20,100 

«* 


1 

108 

103 

♦ * 

... 1 

3 

1,037 

1 1.076 

I =2miles_ 

21 ! 

10 

10,600 

22,748 

1"= 1 mile 

41 j 

138 

07,084 

j 1,47.705 



3 

1.858 

2.800 

tt 

••• 1 

1 , 

508 

508 

t arious , 

... ‘ 


1.010 

1,542 

Various ' 

! 

0 ‘ 

1,300 

8,418 

t* 

... 1 

4 

817 

1,674 

•* 1 

... , 

57 , 

28.014 

2,802 

" i 

42 j 

30 j 

00,704 

11.008 


Total 


113 


329 283.304 2.61.622 


tind Xltidius xnnps 
Other maps 

Plans and diagrams 

Illustrations 

Miscellaneous 

Various 

t* 

»» 

?* 

»» 

Kxtra-dei 

133 

103 

158 

41 

artmenla 

8 

40 

7 

18 

1. 

1 2,241 

i 42,597 

1 15,760 

52,007 

1 210,824 

4,560 

22,807 

2,873 

8,070 

4.805 

Total ... j 435 

73 

327,386 

43.607 

General & Geographical maps 
Topographical maps 

Special mans 

^fapt ])tilU,t,ea /or the Govt. 
Various 1 ,,, 1 2 

« 1 38 02 

•• 1 ... I 1 

o/ Utirtua. 

820 

21,070 

1,018 

1,810 

07,818 

761 

xotoi lor Burma 

18 

35 

22.914 

40.388 

Total Extra-doDartmental 


' f 

463 I 

108 

360,299 

83*805 


3,46,617 
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PUBIilCATIOSS AKD ISSUES, 


Table l^bj — Maps published at Dehra Dim. 



Scale. 

; 

2 V- 

j xsew 
j public^' 
j lions. 

Beprints ! 
and new < 
editions, i 

Ixnmher ot 
copies 
printed. 

1 Value. 

1 Es. 

Cantonment maps 

Forest maps 

Miscellaneous 

Varioxts 
*l"= 1 mile 
Various 

Drpari 

iJ 

69 

menial. 

71 

6 1 
39 

10,203 

906 

32,029 

5,716 

670 

8,008 

Total 

... 

62 

115 

43,197 

14.662 

Sifaps ... ... ; 

Flans and diagrams ... . 
Charts 

Forest maps 

J 

Various 

ft 

• » 

'^Ttra-dfp, 

43 ' 
33 ; 
83 ' 

8 i 

I 

artmental 

40 1 
20 1 
47 j 
... 1 

4,890 

7,777 

0,898 

1,183 

6,936 

1,031 

8,038 

2,131 

Total 

... 

115 

107 

20,764 

1 12,138 

Burma maps (Canton- 
ment Ic Forest) 

4"=1 mile 


3 

1 

ISO 

214 

Total Extra- 

departmental ... 


115 j 

no 

20,910 

12,352 

Grand Total 

... 

177 1 

j 225 

64.107 

27,014 


NOTEjS.— Dun . — In addition to the -iivork shown in Table 
l(i) above, 2,477 prints of 337 originals, consisting of plane-table 
sections, triaugulation charts and forest maps, &c. wore printed, 17 
bromide prints, 4 halftone blocks and 16 lino blocks were also printed, 
and 225 prints of 79 originals for the Burma Survey Party. 


Table Kc ) — Maps published at Quetta. 


Class o£ maps. 

1 

Scale. 1 

New 

publica- 

tions. 

Iteprints 
and now 
editions. 

Number of 
copies 
printed. 

Value. 

Its. 

Maps 

Various 

Depart 

tn<n<a(. 

7 

38 

71 

Plans and diagrams 


8 

2 

10 

4 

Charts I 

Forms J •" 

»» 

e 

. 10 

4,419 

1 

101 

Total 

... 

9 j 

I 

4.473 

236 

Maps 

Various 

t^xtra^d^p 
' 2 

artmental 

42 

03 

Plans and diagrams 


3 

14 

1,509 

2GB 

Charts 1 

Forms } 


1 

\ 

i 

300 

11 

Total 

... 

6 

14 

1.701 j 

342 

Grand Total 

! ... j 

15j_^^^33 

6.174 

678 
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Table lL(d ) — Maps published at Murree and Risalpur 

Cantonments. 


! 

Glass of maps. 1 

Scale, 

New 

publica- 

tions. 

Keprints 
and new 
editions. 

Number of 
copies 
printed. 

Value. 

Es. 

Maps 

PJans and diagrams 

Charts "> . ... 

Forms j Pano- 

ramas 

Various 

>> j 

> 1 

i ■ 

Depart 

mental. 

\ 

3,242 1 

273 

5,085 

3,333 

201 

483 

Total 


— 

... 

8,600 i 

4,017 


1 Extra-departmental 



Maps 

Various 

... 


1,428 

614 

Plans and diagrams 

.. 

• •• 

*•% 

1,025 

1 

111 

Charts I . ... 

Forms S Paiio- 

! ” 

... 

••• 

1,054 

234 

racifts 






Total 


... 

... 

3,507 

959 

Grand. Total 

... 1 

1 

1 

12,107 

4,976 


Table II. — Abstract of Modern Topographical and Geographical 

Maps. 



INBIA. 

BUUMA. 


■ 

B 

B 

l/M 

1 

m 



1/M 



■ 


Cart© 

Intcf- 

oatioDale. 

1 

■ 

B 

i 

I. & 
A. C. 

Carte 

Inter- 

nationale. 

SM 

sheets puh- 

3,214 

218 

23 




m 

25 





Comgil^ Blieets put- 


751 ' 

276 

•75 j 

UO 

14 

■ 

161 

53 

*8 

1 


Itemainin^ (Approx,) ... 

SCO 

450 i 

1 

131 


21 

6 

SCO 

70 

20 


1 

5 


Totals (Approx ) 

4,100 


j 430 


41 

1 

20 

870 

i 

260 

73 


6 


Transfronticr eheeta 

published. 



I5t 



1 



1 

4 


1 


Brand total lAfproi.) ... 

4,100 

1,420 

581 

n 

41 1 

20 

m 

260 

77 

■ 

6 




T2i£ 5 eeries has beea abandosetl and 


ao new ehects will be tal:en np. 
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PUBLICATIOKS AXD ISSUES. 


Table III. — Letterpress publications. 

(a) Published at Calcdtta. 

1. General Itepori of the Survey of India. 1938. (440). 

2. Supplement to tho Survej’ of India Heports, 1938. (130). 

3. Survey of India I'Otes, — issued monthly. (3,000). 

4. List of Maps Published, — issued monthly. (4,800). 

3. Supplementary List of Maps Published, — issued quarterly. (2,000). 

0. Handbooh of Topography, Chapter X (4th Provl. Issue). (400). 

7. Government of India Orders. (1,250). 

8. Corrigenda to Circular Order Nos. 397 A: 422 (Administrative). (1,200). 

9. Correction slips to Handbooks of Topography, Border Specimen, etc. (39,050). 

10. Calendars for 1939. (1,400). 

11. Jiliscellaucous. (867). 

f'OJ In hand al Cafeuifa. 

2. Correction tlips to Handbooks of Topograp)>y, Border Specimen, etc. 

5. Government of India Orders, etc, 

3. Circular Orders, etc. 

4. Halftone Blocks. 

5. Line Blochs, 

G, Rubber Stamps. 

7. Hiseellaneons Departmental forms. 

(C) PunUlSHED AT Lehr.i. DOn. 

1. Geodetic Ueport, 1937. (350). 

2. Tide Tables for the Indian Ocean, 1939. (1,200). 

3. Tide Tables, Hooghly Eiver, 1939. (225). 

4. Do. Bombay, 1939. (876). 

5. Do. Rangoon River, 1939. (800). 

0. .\itxiliary Tables III. (300). 

7. Handbook of Topography, Chapter II. (ISO). 

8. Handbook of Topography, Chapter IX. (75). 

9. Takhto-walon ko liyo HidiiyRt. (1,000). 

10. Professional Paper Nos. 28 and 29. (700). 

11. Supplement to Geodetic Report, 1937. (125). 

12. Addendum to Geodetic Report, 1937. (100). 

IS. Levelling Pamphlet 48. (100). 

14. Supplement to Levelling Pamphlet 47. (100). 

15. Addendum to T..GVclIinR Pamphlets. (300). 

IG. Secondary Levelling Pamphlets (Gestetnered). (85). 

17. List of Bench-marks. (12). 

18. Correction slips to Handbooks of Topographs', Ausiliars' Tables and Pamphlets, 

(3.190). 

19. Miseollancmis. (294,816). 

(<l) In hand at Dehra Dan. 

Z. Geodetic Report, Z93S. 

S. Revelling Pamphlets 41 and 34. 

3. Report on Geodetic work la the Inlernaticmal Union of Geodesy and 

Geophysics. 

4. Atixiliar-y Tables II, 

5. kliscellanrous. 

130. Map Issues. — It will be secit from Table IV below that tho 
total sales by the entire dep.artinent dtirinj,'^ tho vear 1B.3S-R9 wore 
510. 9119 copies, value Es. 2,63,080 as nrr.ainst 72i,992 copies, value 
Ri. 2,91,144, sold durinr; the previous year. 

The Map Roeord and le.sue Office’s total snlc.s of departmental maps 
were 140,457 copies, value Rs. 1,56,324, as against 199,881 copies, 
value Rs. 1,96,302, sold during the previous year. Tho decrease is due to 


7ic*e . — Numberr in hraeVet^ nftrr sack ih»iu denote the number of copiea printed. 
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the curtailed demands of the Army -who purchased roughly 62,000 maps 
leas this year. 

The total number of extra-departmental maps issued by the Map 
Record and Issue Office was 348,935 copies, value Rs. 82,803. 

The number of maps transferred to the High Commissioner for 
India, London and the Circle Offices for stock and issue was 29,087 
copies, value Ea, 44,931. 


-Table IV, — Maps issued by Survey units. 



j SALES. 

FEEE 

ISSUES. 

D«Depart- 

mencal. 

Goterkkekt 

OrrtcxAX.s« 

ASXT AW BOTai* 
Air Forcx. 

Pontic. 

TOTat, 

X-=Extr»- 
departmen tft 

Kninber 

of 

copies* 

Sale 

Value. 

He. 

Number 

of 

copies. 

Bale 

Value. 

Bs. 

Number 

of 

copies. 

Sale 

Value. 

Ka. 

Number 

of 

copies. 

Sale 

Vftltte, 

Es. 

Number 

of 

copies. 

Calcatta. Z> 

24.167 

S1,S93 


62,161 

46,337 

63,270 

140,457 • 

1, 56,324* 

10,841 

X 

301.427 

27,807 

5.956 

4.247 


10,861 

326,022 

42,415 

1,047 

Dehra DCin D 

1.610 

3.006 

2.187 

2.257 

1,075 

1,625 

4,902 

6,888 

8,711 

X 

11,521 

8,397 

404 

175 

3,403 

926 

15,538 

0,493 

lOO 

Siml& B 

123 

SW 

10 

23 

196 

337 

338 

564 

682 

X 










Motree and 

tahore {“A” 
Companyl D 

11 

20 

c 

6 

s \ 

9 

20 

35 

750 

X 










.... 

Quetta and 
£jir2ch.i Can> 
toiim€nts(*'E** 
Cijiapanrl B 

197 

338 

l..'?70 

1 

1,OSO 

518 

774 

2,085 

2,192 

293 

X 

l,+54 

197 

130 

103 

117 

42 

1,701 

342 



ifarre« and i 

Canv 

tonmenta (Ko. 
18 Party) B 

1 


1 






S,6(X) 

X 



3.507 

©59 




3.507 

959 


Bangalore 2> 

307 

385 

105 

177 

1,620 

2,S48 

1.932 

2,910 

264 

X 



1 







Shillong* I> 

3^ 

539 

76 

72 

2S0 

454 

709 

3,065 

1,125 

X 

! « 

100 


! 




15 

300 


Totals Cexcluding 
Surma maps). 

311,131 

72,386 

83,7(H j 

71,260 

72,187 

79,616 

497,025 

2,23,232 

33,322 

Calcutta, (Burma 
maps) S 

22,911 

4a388 






22,914 

40,388 


Grand Total ... 




71,260 

72,187 

79,616 

519,939 

2,63,680 1 

33,322 


•Exoluaes 29,037 conies of maps, -raluo Ba. 44.931 issued b.v tlie Mao Office, Calcutta to the 
High CoroTnissioiier for India and the Survey Circles and Pnrties.’for stock and sale. 

Note . — In this table the figures in the sale-value columns exclude the cost of mounting in various 
linen-hacked styles. 
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rUBLIGATIONS AKD ISSUES. 


- PROGRESS OF MAP SALES'- 
■1924—39. 


Rs.4,5 0,000 

4.00. 000 

3.50.000 

3.00. 000 

2.60.000 

2 ,^ 00,000 

1,60,000 

1 . 00 . 000 

60,000 


40 

o 

to 


o 

1 

CO 

CO 

1 

- 

*■ ^ 


o 



a> 

W 

Cvj 

CO 


CO 

cr> 


a> 


o 



Total. - Departmental. . . . 

Extra Departmental 


Note: — ^Tlie bre.ik in Departmental anti Extra Doparfrnciital fp-aphs after 
the year lOST-.'lS indicates the change over of Burma maps from 
Departmental to Extra Departmental. 

The above graph represents tlio aggregate sales of the whole 
Department. These figures include the cost of inap.s supplied in 
various linen-backed styles. 


1944-45 
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137. Map Record and Issue Office. — The fall in the sale pro- 
ceeds of maps is due to a decrease in Army demands; the interest of the 
public hbwever continues to grow, 46,337 departmental maps having 
been purchased as against 40,274 in the previous year. The relative 
distribution of maps to our principal purchasers, noted below, shows a 
more general appreciation of the utility of Survey of India maps. This 
is further indicated by the receipt in this office of 17,492 orders and 
enquiries as against 16,766 in the previous year. 


1936-87 1937-38 

ABMY AND AIR FORCE ... 70% 67% 

GOVERNMENT OFFICIAL ... 13% 12% 

PUBLIC ... ... 17% 21% 


1938-39 

50% 

18% 

32% 


Excluding the value of maps held by the Circle Offices and the 
Branch Agency at Calcutta, the approximate value of the MAP BECOKD 
AND ISSUE OFFICE stock on Slst March 1939 was Bs. 29,42,674. 

Physical verification of stock was carried out under the direct 
supervision of the Officer in Charge, Map Kecord and Issue Office, at 
frequent intervals throughout the year. 


XII WORK OF DRAWING OFFICES. 


138. No. 1 Drawing Office, Calcutta. — Verification on tiie 
f^round of the numerous corrections to the “Calcutta and Howrah 
Guide Hap” and also a general revision of the -whole map was under- 
taken -with the aid of surveyors lent by the Eastern Circle. The results 
of these 8urve3's are now being embodied on prints from the engraved 
plates ^Yith a vie-w to the issue of a revised edition. It is proposed to 
keep two survej’Ors in No. 1 Drawing Office who will annunllj^ carr^' 
out correction survey's and keep the originals of the above guide map 
up-to-date and so facilitate the issue of a new and up-to-date edition 
every two years. 

The drawing of the re%nBcd edition of the oO-mile Koad Map of 
India was completed and onU’ examination of some details roniains. 

The drawing of the Province maps of “Bihar”, “Delhi” and “Kashmir 
iic Jammu” -^vas completed and oiilj'- supplemeutar}- work for publication 
remains. 

Work o!\ the 40-miIe Map of India and Adjacent Countries 
continued. 

Work on all the sheets of the new 1/M series allotted to No. 1 
Drawing Office has been started and it is hoped to send some sheets for 
publication before the end of the j'oar. 

jT/tc Enf/ravi'ng Office has been kept busj'- on preparing iilpliabots 
in different sizes and styles in connection with the scheme for the intro- 
duction of photo.-lcttering. It has been found that alphabets do not 
stand more than a certain amount of reduction and that for photo.- 
lettering “master” alphabets of different sizes for each st3do of lettering 
are required. 

139. No. 2 Drawing Office, Dehra Diln. — The following 
extra-departmental special maps have been published during the year 
under report : — 

(a) A “La3'-out Plati of Now Delhi" with an out-rigger 

showing the area of the Imperial Agricultural Research 
Institute on scale 6"= 1 mile, for the Superintending 
Engineer, Central P. W, D., New Delhi. 

(6) A map of “Bhopal Northern Militaiy Training Area" on 
scale 1'’= 1 mile, for the General Staff' Officer, Bhopfd 
State Forces. 

The following extra-departmental maps are in hand: — 

(«) An “I. ^r, A. Training 3Iap" on scale 1 : 2.5,000 for the 
Indian Militar3’ Acadcm3’. Dehra Dun. 

(b) A map of “Bhopal Southern 5Iilitar3’ Training Aica ’’ 

on scale 1"= 1 mile, for the General StafT Officer, Bhopiil 
State Forces, 

As a result of the decision made b3’' the Conference on Map Po]jc3' 
which assembled at New Delhi in December 1937 to publish and maintain 
an up-to-date series of the 1/M Carte Internationale du Monde 
•with aeronautical and unlayered editions which will replace the present 



WORK OF DRAWING OFFICES. 


75 


India and Adjacent Countries series, one section of the Drawing Office 
was entirely employed on preparing- the basic compilations and drawing 
separate colour originals for the 1/M maps allotted to the Geodetic 
Branch. 

The modernization and bringing up-to-date of ^-inch Iran sheets 
has been temporarily held up with a view to bringing out the new 1/M 
International maps as early as possible. 

14:0. Forest Map Ofla.ce, Dehra Dun This office, which is 

maintained by contributions from the Provincial Governments of Bombay. 
Central Provinces and Berar, ^Madras and tbe United Provinces of Agra 
and Oudh and the Government of Burma, continued to meet all demands 
from these Governments for forest maps. Its main work is the fair 
drawing of working plans and new editions for various forest officers 
and the maintenance of the office copies for these provinces, (Burma 
keeps up its own office copies). In addition, it does paid-for work for 
non-contributing provinces and Indian States. As a result of the seces- 
sion of Burma the contribution from that Government ceased on 31st 
March 1939. 

141. Map Record and Business Section, Delira Dnn 

This section continues to be responsible for the storage, despatch and 
sales of publications and forms, and for the collection of bills for all supplies 
and extra-departmental maps published, and for paid-for vrork carried out 
in the Geodetic Branch; it stores all originals of departmental maps 
published in Geodetic Branch and of cantonment and forest maps 
with their published prints, and carries a small stock of Survey of India 
maps for issue within the department and for sale to the public. All 
prints, records and originals pertaining to Burma have been transferred 
there on its separation from India. 

142. No. 6 Drawing Office, Simla. 

Stcrvey Sectio7i . — 

(I) The following work was done in addition to that renoried in 

Tables VI to VIII ; — ^ 

Indexes . — A large number of miscellaneous indexes were 
prepared. 

General — (a) Frontier Circle records were received from 
parties and other circles and were indexed 
and arranged. 

(b) At the request of the Director of Civil Avia- 

tion, 28 traces of landing grounds were 
prepared and supplied to him. 

(c) Sheets 44 A/9, 44 A/13, 38 L/IS (outline 

originals redrawn, old contour originals 
corrected and green tree originals newly 
prepared) were submitted to the Director, 
Map Publication for publication. 



^VORK or drawiKg offices. 

(ff) Tho Simln Guido Map ^vas roissued, after 
revision in tho field, bj' correcting black 
prints on -trhito enamel of tho various 
colour platos. 

('’I Applique slip of 43 M for reissue was 
draxvn and submitted to the Director, Map 
Publication. 

(2) This section also carries a stock of Survey of India maps 
for issue within the department and for sale to tho public 
and other departments. 

A7~my Section . — 

During the year, tho Army Section was emplojmd in the 
compilation, dra%ving and reproduction of mops, plans and 
diagrams for the Armj’ and various other Departments of the 
Government of India. 

The output of work of the Vandyke and reproduction sections 
continues to ho high. 

Many jobs are being printed in as many as five colours. 

In addition to the normal routine work, 7 British other ranks 
were trained as draughtsmen for employment in the Army. 
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XIII PRINTING AND MISCELLANEOUS. 


143, The Photo.-Litho. Oflice, Calcutta. — The year under 
report is the fiftieth year of the Photo.-Litho. Office in its present form. 
The building at 14, Wood Street, Calcutta was built to the design of 
Major-General James Waterhouse, I.A., the eminent photographer, who 
was in charge of the reproduction activities of the department from 1874 
to 1897, and was opened by him in September, 1SS9. Considerable fore- 
thought was displayed in its planning and only very minor additions and 
alterations have been necessary in the fifty years following its 
construction. 

The amount of wort received during the year was a little below the 
average of the last few years. The number of half-tone blocks has 
greatly decreased, partly on account of a general decrease in demand due 
to financial stringency and outside competition, and partly because the 
process-engraving section has been much taken up with photo. -lettering 
research. Furthermore some of the work previously carried out with 
half-tone blocks is now printed b 3 ’’ litho. offset machines from deep-etched 
zinc plates. 


ElimA/nation ^ of Distortion . — All fair drawing sheets this jmer were 
mounted on aluminium foil, using' a shellac adhesive. It has been found, 
however, that during th^ monsoon blisters develop and the paper begins 
to leave the foil. Clearly therefore this foil-mounted paper is unsuitable 
for permanent records. Experiments in foil -mounting continue and a 
proposal to have paper gent out from England ready mounted, usino" a 
plastic adhesive, is being considered. This would have the advantao-e 
that mechanical mounting devices not available in India could be used, and 
a more perfect result obtained. It has been found, however, that foil 
sheets thus mounted are not free from distortion. 

Anodised aluminium, (that is, aluminium the surface of which has been 
rendered resistant to deterioration by an electrolytic process), cellulose 
sprays meloJ and a pUstic ca}]ea Perspex have ali been 

tried as substitutes for paper for fair-drawing. These materials will all 
t^ake photographic, or cyanotype, blue prints which are free from the 
distortion to which blue prints made in a lithographic machine are prone, 

of the two last material, for their use for permanent records. Anodised 
I mmiu^ Imwever, hag all the necessary durabiHt 3 ', though fair draw- 
ls require a special technique. Typing 

nhoS aluminium, coated metal or Perspex, and^^^ntU 

photo. -lettering becomeg a practical proposition names will have to be 

L?? P“P»- I" »ny »se it iB folt thaT tL e"pe„sB of 

..tiuilttii 

I ithff non -distorting records are now being made in Photo - 
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PBIIsTlSG AND MISCEDDAK320DS, 


Photo. -lciicrii\q. — Photo. -lottoring has been further developed during 
the past year. In this process names for maps are produced photo- 
graphically. and it has the following advantages over the present method 
of typing; — 

(t) The quality of lettering is bettor. 

Ci'i) It can be used with metal, enamel or similar hard non- 
distorting fair drawing surfaces upon which typing is 
impossible. 

(iii) The Engraving Office can produce the originals from 
which photo. -lettering alphabets are made, and choice 
of lettering styles is therefore unlimited. 

It is hoped eventualh’ that it will be possible to apply the process 
to all the topogrivphical maps produced by the Survey of India, though 
at present it is not sufficiently developed to make this an economic 
proposition. 

Experiments at present are mainlj’' concerned with the development 
of a '•■positioning camera”. TJiis means a camera which can photo- 
graph every name on a map d!rectl 3 ' down into its correct relative posi- 
tion. This problem presents mant’ technical difficulties and bo far three 
e.xperimental cameras have been constructed in the Mathematical 
Instrument Office and tried, while a fourth is under construction. 

If this last camera should prove satisfactory^, it maj’ be possible to 
introduce photo.-lettering for routine work bj’ the middle of 1940. 


COST AND OUT-TURN OF PHOTO.-DITHO. OFFICE. 


1 

Vnlne of j 
Kxp^ritii- out-tJim 

itir»*. at otUcc 

rat-es. 

1 

2^o^tIrcs 1 
prepared. | 

1 ^ j Mats pRiSTrn. 

ImprcFBionj 

pullod. 


; Kitra- 
: depart* 
i TTlCDtalp 

1 

Barma. \ 

! 

RS. j Es. 

3.26,003 3.12,430 

i ' 

i ; 

1 1 

I 5.286 1 

[ 1 
i 1 

! 

, 5,809 j 689 

1 1 

1.948 

1 49 

3.127.172 


INDEPENDENT OUT-TURN OF THE PROCESS-ENGRAVING AND 
TYPE-PRINTING SECTIONS. 


I’UOCESS-ENGR.tVING SECTION. 


llALF-TOvr. TTor.C. 

Line wokk. 

Photo- 

GIIAVUIIE«;, 

TYPE 

-PHINTJNG SECTION. 

Blocts 

prepared. 

1 rapres- 

palled. 

Blocts 

prepared. 

Impres- 

sions 

pulled. 

Plates 

prepared. 

Item*! or 
pa^e* 
published. 

j 

Copies 1 

printed, 1 

1 

1 

Impressiotts 
j pulled. 

65 

1 

i 23,568 j 

1 of I 

j bloeVff). 

1 

49 

1 

i 

39.500 

(impres- ' 
.ions 

of 27 iioe ; 
bloctaj. 1 


1.641 

919.856 

2,020,257 

1 




























KANGRA DISTRIOr. AIANDI STATE. 


Surrojcd 1935 - 36. 



PORTION OF SURVEY OF INDIA SHEET 53 A/IS SCALE 1-tNCH TO 1-MILE WITH 

TYPED LETTERING. 













KANGRA DISTRICT. MANDI STATE 


Surveyed 1935-38. 
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the same map with PHOTO-UETTERING. 

«e»eKjigr in <7(is *peciwien ia one of several under consideration ■ 
the final selection has not yet been made. The technique of preparinn ' 
the map originals is also still in the experimental sfage^ ^ 
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OtfT-TURN OF ENGRAVING OFFICE COPPER PLATE 
PRINTING SECTION. 


Impressions PntLEo. 


Photogravures. 

Chtorao Paper, i 

1 

Transfer. 

Miscellaneous. 

1 

Total. 

11 

i 263 

1 1 

273 

4.734 

1 

f ■ 

5,271 


144. Photo.'Zinco. Seotion, Detira Dun The printing plant 

of this section consists of one rotary and two flat-bed machines (only 
one o£ which is in use at a time). An offset press and three hand 
presses were in continuous operation during the year printino- canton- 
ment and forest maps, diagrams and charts. The Naini Tal Guide Map, 
Lay out plan of Kevr Delhi and the map of the High lands of Tibet and 
Surrounding Regions were printed in colours. 

A new “Ditto ' duplicating machine has been recently purchased for 
the printing of diagrams and drawings etc. in several colours in one 
operation. 

The machine is being tried out with a view to adapting it to the 
requirements of the Department and will then be transferred for use in 
the Frontier Circle. 


_145. No. 18 (Air Survey) Party, Murree aud 

Section was employed on miscellaneous 

work throughout the year. 

The following presses are in use in 18 Party : 

Two D. E, handpresses. 

One Imperial handpress. 

One Furnival Portable handpress— 23 inches x 21 inches. 
Keproduction of originals received : 

In one colour ... _ _ - 

In two colours ... ' 

In three ,, 

In four „ 

Vandyke and hello plates prepared 
Prints pulled 

Reproduction of originals received; 

In one colour 

Vandyke and hello plates prepared 

prints Tjuiled ° 

1,701 


36 
5 
1 

310 
12,107 

•The Reproduction 
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XIV*— MATHEMATICAL INSTRUMENT OFFICE. 

147* Manufactures, Repairs and Issues. 

The 3 ’ear under review shows a further marked increase iu the sale 
of instruments, output of the workshops and the range of scientific 
instruments manufactured and repaired. 

The principle items manufactured and repaired are as under: — 


Manufactures. 


Plane-tables 

... 

.346 

I 

Protractors circular metal 4 

Plane-table stands 

• • • 

316 

Scales fis ottsets boxwood 4,214 

Plane-table covers 

« . . 

309 

,, cardboard .3,705 

Haversacks, canvas 

• . • 

218 

and mica. 

Drawing boards 

... 

241 

,, set boxwood 

70 

T-squares 

. . . 

156 

Sight rules wooden 

and 398 

Levelling staves 

. . . 

-202 

brass of sorts. 


Stereoscopes, head 

type 

4 

Steel band chains 

... 59 

M. I. O. • 



Measuring chains 

... 467 

Stereoscopes fold 

ing 

59 

Ferrotype printing frames 10 

mirror, udthout mono- 


.Set squares celluloid 

... 431 

culars. 



,, ebonite 

.. 1,136 

Survey umbrellas 


103 

,, set of 9 

40 

Raingauges 

. « . 

122 

Brass, hydrometers sets 227 

Prismatic compasses 

with 

38 

Clinometers modi 

Ged 70 

stands. 



pattern. 


Pantographs 

... 

7 

Hygrometers Factory 41 

Leather cases for tapes ... 

3,071 

pattern. 


Mason's levels 

• • 

91 

Th orm om et ers 

... 381 

Straight edges 

. . . 

21 

Water bottles 

50 

Protractors circular 

and 

64 



semi-ciTcu\aT, celluloid. 






Repairs. 


Levels with stand 


277 

Measuring tapes 

... 156 

Theodolites 


76 

Station Pointers 

9 

Pantographs 


4 

D ra wing- In strum on t 327 

Levelling staves 


15 

sets. 


Plane-tables 


3 

Parallel Rules 

30 

Bubble tubes 


66 

Barometers 

IS 

Sight Rules 


36 

Calorimeters 

1 

Opthnhnoscopes 


3 

Planimcters 

43 

Sphygmomanometers 


2 

Compasses 

... 123 

Watches 


55 

Microscopes 

69 

Clocks 


14 

Refractometere 

8 

Polariscopes 

* • • 

«> 

Kenotomeiers 

2 




mathematical instrument 
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The Optical Repair Section re-worked, re-polished and re-balsamed 
92 lenses and 195 prism, surfaces. In addition the following were 


manufactured : — 




Lenses 

... 907 

Graticule glasses 

15 

Prisms 

73 

Reflector mirrors 

220 

Diaphragm glasses 

... 412 

Steel mirrors, optical planes 

12 

Colour glasses 

... 285 

Mirrors signalling 

79 


In the Glass Graduation Section, 426 rain measure glasses, 4" and 
1", and 1,102 glass jars for excise purposes were graduated. 

The Glass Blowing Section manufactured 381 thermometers, 41 
factory pattern hygrometers, and 127 glass spirit bubbles of various 
kinds. It repaired and adjusted 199 thermometers of various types, 109 
excise hydrometers, and 57 hygrometers. 

Aviation Work. In the Compass Repair Section, 9 Aero-compasses 
were repaired. During the year repairs to other aircraft instruments were 
undertaken for the Director of Civil Aviation in India, such as Air Speed 
Indicators, Altimeters, Turn and Bank Indicators, Oil Gauges, Revolution 
Indicators, Flying Time Logs, Level Indicators. In order to cope with 
this work a new section is being arranged in the works and the necessary 
test apparatus is under manufacture. A wind tunnel 10 ft. by 2 ft. internal 
diameter is under construction. This will be used in conjunction with 
suitable standard instruments to maintain varying air pressures for the 
testing and calibration of aircraft instruments. 

^ The following stores were manufactured aud supplied to various 
sections of the Defence Department during the year: — 

245 Lenses, double, convex. 

227 Plates, instruction, phonetic alphabet, brass, in accordance with 
drawing H. & S. F 747 (sheet No. 1). 

5 Bubbles, glass ‘L’ Mk. I, 1'6"X'3*'. 

1 Protractor R. A. 9" as per drawing CIA (OS) G46. 

238 Labels, metal, instruction, brass. 

800 Cords (cord plaited, cotton water-proofed -08 in circumference 
X 24 J long). 

1,200 Be^ (Beads, Zylonite, oval *17" dia. X -2" long, for rules, slide 

80 Romers. 

60 Lamp, signalling, D.L., Projector Mk. II S. R. D. Si fefleetor 
mirrors. 

43 Rules, natural colour 5 ft. long (2-fold). 

459 Tapes, of sorts, in M. I. O. leather cases. 

12 Compasses, prismatic, liquid, Mk. II Barker’s, in case. 
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12 Staves, levelling. 

65 Celluloid sheets, transparent, 13J"x9A''. 

27 Flags, surveying, with 8ft. bamboo rods. 

•79 Boards, drawing. 

17 Plane-tables. 

18 Stands for plane-tables. 

18 Rules, parallel, on rollers, brass and clectrum, of sizes. 

9 „ „ bar, ebonite, 18*, 

260 Sot squares, single, ebonite. 

105 „ „ ,, celluloid. 

12 Sets squares, set of 9, ebonite, in case. 

360 Scales and offsets, single. 

17 Scales, of sorts, sets. 

2 Glasses, copying or tracing, in box. 

40 Stereoscopes, folding mirror, without monoculars, M. I. O. im- 
proved pattern. 

63 T-squares. 

78 Thermometers. 

67 Pons, drawing, lifting nib, 

6 Ferrotype Printing Frames. 

148. Distribution of transactions. — The value of invoices 
covering transactions with various Government departments etc. during 


the year is as follows : — 

Es. 

1. P. W. Department ... ... 85,646 

2. Survey of India ... " ... ... 72,679 

3. Defence Department (excluding Ordnance). . . 49,984 

4. Railways ... ... ... 42,721 

6. Forest Departments ... ... 14,952 

6. Education Departments ... ... 7,517 

7. Sledical Departments ... - ... 6,486 


8. Other Civil Departments, which include 

Excise, Jails, Meteorological, Judicial, B. I. ■ 

Marine. Posts &r Telegraphs, Geological,. 

Botanical and Archieological Survey Dopts. 

'etc. ... ... ... ... 68,829 

9, Government Officers, Municipalities, District 

Boards, Indian States, etc. on cash payment. 57,549 


Total 




4,06,362 
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The above were spread over Central and 
departments of various provinces and countries 

Provincial Government 

outside 

India as shown 

below : — 


Es. 

Punjab 


87,759 

^lengal ... ... 

... 

79,418 

Orissa 

--- 

18,614 

Bombay ... 

... 

16,591 

Central Provinces & Berar 


14,206 

United Provinces 

. . . 

14,193 

Bihar 

.. 

12,049 

Assam 

. . 

8,662 

Madras 


7,980 

North West Frontier Province 


6,532 

Sind ... ... ... 

. • 

3,831 

Andamans 

• • • 

532 

Survey of India 

... 

72,679 

Defence Dept, (excluding Ordnance) 

... 

49,984 

Burma 

. • « 

7,520 

Iran 

• • • 

4,607 

Iraq 

... 

1,205 

Total 

... 

4,06,362 


Issues by the Serviceable Store amounted to 42,590 instruments. 
The Stores Section dealt with 15,917 requisitions from 'workshops. 
The Clerical Section received and disposed of 22,022 letters. The 
Accounts Section dealt with 5,347 invoices, 1,647 bills and vouehers 
for the local purchase of instruments and materials etc. 

During the year 2,902 instruments have been deposited by various 
• Government departments as no longer required. Credit afforded by 
this office for the above instruments returned on deposit amounted to 
Es. 7,295. These instruments will be reconditioned for reissue at 
reduced prices. 

A sum of Es. 2,392 was realised by the disposal of surplus and 
obsolescent stores and scrap materials. 

1-49- Special Instruments. — The manufacture of the following 
special instruments was undertaken during the year for various indentors 
who were unable to have the work done elsewhere in India: — 

(i) Five Test Type apparatus for the Eye Infirmarj'-, Medical 
CoUege Hospitals, Calcutta, 
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(ii) One Steel Straight Edge, 10 ft. long, 4" wide, 1" thick for the 
new Howrah Bridge Commission. This was checlcod by the 
Auto Colliniatiou method and the greatest error over the 
whole length was found to be less than half of one thousandth 
of an inch i.e. •0005". 

(iii) Four large steel Set Squares with edges trued by optical 

methods for the new Howrah Bridge Commission. These 
were ft., 3 ft. 24 in., 2 ft. 6 in., 1 ft. in. The three 
smaller ones bad bubbles and foot-screws on the shortest side 
for adjustment purposes. 

Items (ii) and (iii) were employed in checking the perpendicular 
structures of the bridge from the foundations, 

(iv) One Fibre Rigid ity Tester and one Ballistic Fibre Strand 

Tester, for the Director, Technological Research Laboratories, 
Indian Jute Research Committee, Calcutta. 

(v) One Offset Scale in plate glass of new type with separate 
vernier and pricker and ten Offsetting Sight apparatus for 
the O.C., Lahore Survey Detachment. 

(vi) 227 Sets of Hydrometers, pocket, brass, for excise purposes, 

in box complete with 10 weights, magnifying glass, thermo- 
meter and test jar and 227 sots of grain weights ■with twee- 
zers, in teak wood boxes for the Commissioner of Excise and 
Salt, Bengal, 

[vii) One Research Calliper 48" to bo used in measuring diameter 

of trees for the Provincial Silviculturist, Ootacamund. 

One each of Callipers for measuring dia. 30” and 10” for the 
Director General of Archajologj' in India, Now Delhi. 

(viii) Five parallel plate glasses of an accuracy within ten seconds 
of angle for the Allahabad Univorsitj’^, Physics Department. 

(ix) One Teak wood Sounding rod 10 ft. Jong, 1 in. dia. graduated 
in feet, and quarters with pointed shoe for the Executive 
Engineer, Cossyo Division, Midnaporc. 

(x) One Slider for the Hardy Boundary Friction Testing Machine 
for the Chief Controller of Standardization, Eailway Board, 
Now Delhi. 

(xi) Two now Flexible Shafts for tho Director, Geodetic Branch, 
Dehra Dun. 

150. MiSceUaneous. At the request of the Secretary, Institu- 
tion of Engineers (Indiaj Ltd., Calcutta, a selection of apparatus was 
loaned to him on 25th March 1939 as an exhibit of Survey instruments 
manufactured in India. 

The old wooden racks in tho stores were dismantled and replaced by 
steel racks and almirahs. Old records 'vv'ere ■wooded out and arrange- 
ments made for a new record room. 

Tho Stores Office was amalgamated with the main office and the 
stores verandah converted to a show room to display samploB of instru- 
ments carried in stock and instruments and apparatus manufactured 
in the office. 
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151. Summary. The following table sbows the value of work 
done during the last three years. It will be observed that there is again 
a large increase in the value of new instruments handled and in the out 
put of the workshops. 


Sale. 

1936-37. 

1937-38. 

1938-39. 

1 



Bs. 

iis. 

Bs. 

1. 

Total value of storeB issued 

2,46,192 

2,85,149 

3,29.428 

2. 

Out-ium in WorJcs : — • 

Total value, manufacture of now 
instruments and components — 

1,81,766 

1,69,952 

1.86,684 

8 . 

,1 value Of repairs to orders — ... 

81,585 

84^080 

1 

76,934 

4. 

„ value of instruments recondi- 
tioned for issue — 

67,762 

48,856 

64,440 

6. 

„ value of adjustment and clean- 
ing charges 

3,839 

6,582 

4,366 

6, 

„ value of work done in the work- 
shop as per items 2 to 5 
above — . ... 

2,74,951 

3,07,970 

3,22,424 

7. 

JBooJe value of stock in — 

(а) Serviceable store ... 

(б) Bepairable „ 

(c) Material „ ... 

3,16,206 

1,60,148 

1,43,937 

2,79,009 

1,41,308 

1,07,089 

3,06,493 

1,32,764 

1.13,315 

8 . 

Yalue of new instruments — 

la) Purchased locally ... 

lb) Imported through the Stores 

Department, London — 

59,668 

12,396 

69,913 ! 

25,722 

78,857 

49.058 

9. 

Value obtained by sale of obsolescent 
and condemned stores — ... 

B,11Z 

2,43S 

2,392 

10. 

Employees - — 

(a.) Total number of employees on 
register on Blst March 
(b) Cost of employees in workshop 
including pension contribution 

344 

1.42,551 

376 j 
1.42,061 ] 

365 

1.41.858 








INBEX MA.PS 

A. Modern Topo. surveys and. compilation ... ... At End. 

B. Seasons of survey and revision ... ... ... „ „ 

C. Maps published on Z inch and inch scales ... ... „ ,, 

I) ^ inch scale ... ... ... i, u 

E. The India and Adjacent Countries Series, 1/M scale ... ,, ,, 

F. Carte Internationale du Monde, l/M scalp ... ... „ „ 

G. The Southern Asia Series, 1/2 M scale ... ... „ ,. 



